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ABSIEACI ' t 

A project focusing on the assessment of the 
educational system in adapting people to technological change 
considered the problem of adaptation for the vhole person, - not simply 
the work jcole, l^ut also the family, coi/sumer, citizen, and other 
roles for which educational activity ia potentially instrumental. 
There iTere two major objectives: Development of a formal theoretical 
framework by which the problem could be defined, and application . of 
that theoretical framework in terms of the educational needs of 
several selected groups. The analytical' framework emerged from the 
interaction of a multidisciplinary team and may^e .characterized as a 
formal treatment of rcle-theoretic concepts ia sopial psychology, 
using the uielf are*maximization techniques of microeconomic theory. 
The usefulness of this model of adaptation to technological change 
was explored in terms of the problems of adaptation to technological 
change faced severally by engineers (role conflict) physicians (role 
conflict) , married women (role sequence) , and the elderly (role 
loss) • The model was useful in structuring a review of .the literature 
relevant to each of the groups considered, but the paucity of 
literature posed a major difficulty, little research has been ^ 
conducted on the nature of the adaptation problems of these groups, 
the resources at their disposal, and the effectiveness of various 
educationil interventions. In addition to -yie .summary and 
introduction the report is in four chapters, each with its own 
bibliography: ' (1) A General tfpdel of Adaptation, (2) Professional 
Obsolescent in Engineering and Medicine, (3)' X6c:hnclogical Change 
and Eole Seguence;^: Special Problems of Women, and (4) Problems of 
Adaptation Among the Elderly. (HD) ' V . 
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PREFACE 



This study was sponsQxedXy the National Science Foundatioa, Office 

'\ 

^ of R&P Assessment, as part of its research ,program> on the socioeconomic 
effects of technological ijinovation^ . It focuses on the role Of post- L 
secondary education — especially continuing and adult education — in" 
helping persons adapt to^changes in technology. The necessarily broad 
6cope of %his study was enlarged further by^ the requirement ^that Rand / 
consider the adaptation process as it relates to all areas of social j' 

* behavior . * ; / 

because of resource limitations, the authors could not examine a'll 

' ' * ■ ' i 

of the subjeets of potential relevance to their overall objec|tive. j 
Rather, they cho^e to focus 6n developing an analytical framework J^lth 
which to define the ^general *p^roblem, and to explore the usefulness^ of 
this framework with selected, specific subject areas. 4 " ' 

It wa^ decided not to adopt human capital theory as an org/mizing 

" framework for two reasons: (1) There was cqncern that this theory 

would tend* to bias the study toward issues of adaptation within the labor 
force, thus frustrating the intent^n to* consider noneconomit: areas of 
behavior; and (2) th6 human capital literature is focused largel^y on 
measuring rates of return . to training and experience. The use of such 
a theory wo\ild have been more tompelling had the authors undertaken" an ' 
. empirical study of the effectiveness of education in facilitating adapta-* 
tion to technological'. cTiange , But human capital theory is le6s useful 

^ in a frame^^o^ for defining and understanding the problems of adaptation 
per i^e. C ^ ' 

The analytical framework of this report emerged from the Interac- 
tion of a multidisciplinary research team.* It^^may. be characterized as 
V f 'mal treatment of ro^le- theoretic concepts iti-saciar psychology, 
using the welfare-maximization techniques of microeconomi*c thepry. The 

^'authors desired to obtain a model of adaptation ^±th the breadth of 
focus, intrinsic to* role theory in combination with the precision 

-economic analysis. ^ ^ * 

The usefulness of this model of adaptation has been exp]«ed in 
terms of thrf problems of adaptation to technological change faced ^ 



0 

severally by engineers, physicians, married women, and the elder lyv^ 
The model was useful in structurings review of. the literature rele- 
vant to each. of the groups considered, but, the paucity of literature 

posed a major difficulty. Little research has been conducted on the 

• • • * 

nature of the adaptation problems of these groups, thfe resources at 

their disposal, ^lid the ef fecti-veness of various education -interventions . 

* Although there was considerable interaction among the members of . 
the Rand project team, primary responsibility for the various chapters 
may be assigned as follows: Chaps. 1 and 2, Duran Bell; Chap. 3, Duran . 
Bell and Joanne Wuchitech; Chap. 4, Pamela kich and Joanne Wuchit^ch;>^ 
and Chap. 5, Tora Bikson. ^ - 

* The authors of this report would like to acknowledge the inspira- 
tion provided by^ the program officers from the National Science Founda- 
tion, Barbara Bums and Rolf Piekarz,»who were willing to offer the 
project team 'an opportunity to explore a broad and difficult* subject. 

^ The authors have had the guidance and advice of John Pincus, who 
directs RTand's Education and Hum'an Resources Program, and Anthony Pascal; 
director o'f Resource Studies. Mary Rudolph acted as project librarian • 
with great efficiency and eian, while Michelle Hunley and Mary Jane ^ . 
McMullan, among others, offer-ed painstaking assistance in manuscript. 

preparation. - %i " ' 

■ 

* 9 f , ' 

»1 • • . • . ■ .... 

. ■ . . . ■ V 



I • SUMMARY . - - 

\' *. " , -J ' ^ 

. . " .' :<■.«• ' . " ^ ■ .■ • > ' ' 

THE FRA MEWORK . ' ' : . • ^ - . .. 

This proj ect, focuses on the assessment of the educational system 

in adapting people to technological change. In this ^ endeavor wie coh- 

? ■ • • 

sidered the problem of adaptation for the whole person, not simply ^he 

work role, -but also the family, consumer, citizen, 'and other ro^es for- 
"which educational: actiyity is potentially instrumental. The accomplish- 
ment of this mission had two a&pects: . 

1. Development of a formal theoretical fi;amefwork by which the 
problem could be defined. ' " 

2. Application ^of that theoreticfal framework in terms of the 
educational needs of several selected groups. 

The "theoretical framework features obsolescence, defined as a , 
time-dependent loss of effectiveness in some activity due to relative 
losses in one's leVel of knowledge and/or relevant riesources. Obso- 
''lescence is. a c^r:^tical force that -has its, basis in technolpgical change,, 
at least part its solution in educational activity, and, is, construed 
to affect' a .person in the many roles that define a person's behavior. 

Indeed, we find that this problem ^f obsolescence, with respect to eacji 

^ f — I ' ' ' •- ■ ■ — . . -- 

and every role, is a major underlying factor affecting individual 
adaptation to technological change, ■ , • 

In the context of technological change, ob'solescence .in role per- 
formance can be avoided only by commensurate increases in resources and 
knowledge. Such increases in role-relevant resources and knowledge are 
costly in » terms of the time required to generate thgm;^ and because time 
is limited, diff iculties of time allocatio V , ojx TOZg conflicts frequ^tly 
arise, ^ These -same time constraints also pose difficulties for the de- 
velopment of new roles and role sequences ,^ , 

The significance of education within this ft^amework" is to provide ^ 
continuing supportffor learning activity relevant to effective role • ' 
enactment, and to develop "autonomous" capabilities for lieaming an4 
adaptation, for Example, flexibility, creativity, open-mindedness , 
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We have found the role-analytical framework to be useful in orga- 
nising and developing our analyses of^^ selected "role grpjlips.". Role, 
groups' were chosen so that they would manifest a wide range of issues 
relevant to the framework, for role conflict we- chose engineers and 
"physicians; for role sequences we chose to exanline^ discontinuous work 
pajrteffns of women; and for rdl^ loss we focuae^-.on the problems of the 
elderly. * ' \, . ^ ^ * 

PROFESSIONAL OBSOLESCENCE * 

^ Engineers are the , group- most often discussed vis-a-vis pbaoles-r- 
cence~a fact, that may be attributed to the abrupt chafige in the char-, 
.acter'of engineering education after Sputnik and the cutback in military 
rSD during the late d960s. Progress toward impi'oving t;he : Situation, of 
engineers seems to be stalled by a lack of effective planning among 
engineers, emijldyers, aad public decisionmakers. These difficulties, 
in t\irh, are no doubt relatW to the epployer-specif ic charac^ter pf 
engineering activity ^ Hence, . althou^ professional societies should be 
more active, most, writers (Dubia, 1971; Renck, 1969; Margulies and Raia, 
1967) 4)lace the major responsibility on the management of Individual . 
enterprises. The fundamental .problem that engineers and managements 
have npt ef f ectively'handl&d is the conflict between current'Wm future 
role pex^^ance that arises in the fac< of rapid technological change. 
Spe*^^fic^lly,„ the literature reports that ' - . . 

\ ^ >r-^ . • ' ' ! ' . - 

• Engineers must devote considerable time to^ updating if they 
- are Co, avoid obsolescence. - . ' 

• ' Organizational climate and especially the beliavior and .atti- 

tudes of immediate .siiperVisors seem mp^t importaht to Induce • 
• efforts, to maintain professional ef f ectiven^rsW ^ Yet,-jmany " 
supervisors fail to' encouragfe those below* them. ' *. 

• ' There' seems -^to be* lit tXe long-run planning of ^ntinuing 

educational >ef forts by engineers. , . 

The various 'methods of updating^-f or example, in-house versus 
>off-site courses, conferences, reading jQurnals , sabbaticals- 
have not been evaluated in terms of their effectiveness. 
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• Formal courses, in-house or- of f-site, seem to tontribiite only . . 
marginally to continuing education of R&D scientists and 
engineers . - 

On the whole, .the role of the formal educational System in a'ssist- 
ing persons to maintain effectiveness appears to be very modest indeed.' 
Continuing education courses tend to have a low status within academic 
environments and are ofrtn neglected. Moreover, the estrangement of 
, the academic environment from the typical work environment often reduces 
the relevance of formal academic instruction. Among : engineers , formal 
courses (in-house or off-site) are se-ldom sought as a means of avoiding 
•obsolescence; such courts are more coirtmonly perceived as 3t way bf 
si"gnif icasitly diversifying or upgrading one's job^ skills. In any^case, 
the effectiveness of these courses has not been e\^luated. The more 
common metho^i of maintaining effectiveness involves oollegial interaction 
on the job, and participation in a diversity of job tasks. 

•In' 1969, Social Research, Inc. (Renck, 1969) made a report? to the ^ 
'National Science Foundation regarding continuing education in R&D 
careers. This report indicated the need to evaluate the effectiveness 
of various forms (.of educational activity and to" examine 'the organiza- ' 
tional climates chat affect updating effort. The need for such studies 
is at least as great today 'as in 1969. , ~ ^ 

' It is clear from the literature that organizational climate and 
managerial policy ^re the keys to effective educational effort. R&D 
professionals are commonly updfer such time pressure in short-run proj- 
^ ects that a pQ,sitive inducement toward long-run effectiveness is usually 
needed. Unfortunately, little research has been conducted in assessing 
, alternative organizational environments as they affect professional 
workera. A^d accbrding to Kaufman (1974), one characteristic of most 
continuing educational programs is an absence of program evaluation and 

14 

The -case of physicians is more promising. Because of powerful 
pressures for updating, continuing education among physicians has been 
accelerated^ greatly in recent years. „ State licensing boards, prof es- * 
sional Societies, hospitals, and the general .public have been instru- 
mental in .stimulating this activity. These pressures on physicians are 



- -viii-. . ^ ■ • ., 

such' that "^the JLssue of obsolescence is more, likely to be relevant to 
current i^rpfeisidnal 'Activity , as opposed to uncertain futui?e' con-^ 
t.ingencies. This fact together with the jjiore professional (less 
employer-specific) character of physician activity has' facilitated 
orient at ion. toward ^onti'nuing education. * The following developments 



are indicativ|P)f the sitjuation today: . ' 

• MediQal societies and the American Medical Association (AMA) ^ 
maintain an up-to-date i:oster of courses* available for .con- 
tinuing education. ' . 

• .Some societies' have made /updating a requirement for membership. 

• A Physicians' Recognition Award (PRA) has been instituted by 
•rthe AM!a as a certificate of updating effort. 

• Self-assessment scales have been' developed by which persons 
can evaluate their knowledge relative to ' prof essional standards 

• , A "Bi-Cycle" system has been devAoped by which quality of - 

care in medical facilities |^ay be assessed*, identified, and 
addressed by educational efforts.. ^ / 

There have been some limited efforts to evaluate updating methods 
on a local basis, but no.. general assessment of alternative methods has / 
beeA attempted. Further,- th^re is a great need to, determine the actual 
scope 'of the problems of obsolescence among physicians and to identify 
persons who could benefit most from retraining and updating activity. 

^ Although medical societies have been active in assessing needs and 
developing educational programs, the social importance of medical care 
and the problems attendant to its delivery are such that'-other public 
agencies should play a ro'le in developing more effective processes of.* 
coptinqing medical education. 

PROGRAMS FOR WOMEN - . ' • ' ' V 

The literature on the factors that -affect the labor force ktivity 
of women is voluminous. However, there has been considerably less re- 
search oh the. problems o'f role conflict, role sequ^hclng, retraining 
activity, and educational 'needs^ that woiien often experience. Moreover, 



% * 

: in. spite of the rapid increase in the number of programs that pur- 
^ portedly address the needs of women, there have been no broad-based 
surveys to ascertain their needs. Hence, it is difficult to ^ssess 
the adequacy of the emeij^ging system of educational programs for mature 
womeii. - In particular, we found that 

.■ ■ < ■ ' 

• The broad outlines that characterize the work \lif e of wbmen 
include car<**or discontinuity, a relatively high iriCifdeYice of 
part-time employment, and concentration into Vwomen's occupa- 
tions"^ — all of which create difficulties in terms of lifetime 

^ ' productivity and earnings. ^ / ^ « 

• Although women may increasingly adopt less discontinuous work \^ 
lives in the future, the problems of rale conflict ^and role 
sequences will remain 4nd perhaps increase. 

^ ' The problem of multiple . role management has been largely ig- 

nored in the literature. Research is needed on the basic 
/ dimensions of the problem ^nd the effect of social class and 

race. , . ^ 

. • Research is needed "tOydiscover whether or not existing pro- 
grams actually fa'cililtate reentry into the labor fo^ce, the 
characteristics of successful programs, and ^he populations 
r ,v of won^en. who can or do* ben'efiit' from them.^ 

This report deals with the difficulties that women oft^n face in 

pursuing discontinuous work '\iives and proble^^^ multiple r|oles. Past 

research has focused on the# demographics of labor fo.rce participation ^ 

and. is seriousl;^ deficient in dealing' with issues that could facilitate 
— » * ■» 

continuous,' or discontinuous, work activify^ among women* - - 

\ ^ ' _■/^■t^■.'.r■^ ' ■ 

. With respect to educational neeSs national asseissmetit ha;Sii>een 
' made. I We do not really know the dimen^S^ps o%J^\ie problem. Educational 
programs^end to be developed on thei basis >Df^ the interests of the aca- 
demic initiator; oT on the basis of suppositions ^bout need^. ^ wnong m 
the/various educational institutions, program^ differ in attributes tn 
ways /th'at cannat ^lea^sily be explained by differences in ttie needs of the \ 
target population. ' . ' , ' * * 

. ' ^ 10 
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THE ELDERLY 

The reduced economic and physical (health) resources available to 
older persons >f&ve serious consequences for adaptation to technological 
change. Although decreases in cognitive abilities may be attendant with 
old age, the' more common problems are associated with the loss of the 
SQcia'lf resources that facilitate .role enactment. ^ 

Educational programs Can be useful in preparing people .for these 
losses in social support by suggesting alternative sources, of support^ 
aryd by improving the knowledge base "that is '<fbraplementary with one's - 
resources,. ' ' ^ , . 

The- educational need^^of the elderly have long been ignored, but 
two factors have stimulated a more positive orientgtion': .(1) a general 
growth of interest in problems of th^ elderly since the passage ^-of the 
Older American Act of 1965, and (2) the reduction in college enrollment 
from among the 18 to 22 age gro^p. However, if older persons are not 
to be treated as a "target of opportunity" by academic iTistitutions, . 
these institutions ne.ed to have a better sense of the needs o'f tl^ 
elderly and of the appropriate teaching methodologies . * ^i^^ 

Most educational institutions have not considered the' e 1(^6^^ to 
be integral to their functioning — a fact' that is not- indtependei^ of 
this gene^l loss' of social rples- and- status ' anfong the elderly. /More-* 
over, experimental programs, even when they appear to be successful, 
seldom become institutionalized. Hence, a first step toward improving 
access to education for the elderly is to educate the public and aca- 
demic persojinel cfn the -needs and capabilities of the. elderly. ^ * 

Community schools and junior colleges have 'strudtu^al and other, 
characteristics that are amenably, to the adoption and institutional!- , 
zation of p^pgralns Jfor the elderly. However , very little: work has been 
done to identify methods of instruction and subject matter that are 
suitable for elderly students. .Thus far, existing programs for the ^ 
*elderly have not been evaluated; the .experiences of older persons and 
of educatioifal' institutions have not been, rese^rcfied and disseminated. 
Indeed, we do not even have a catalog of existing programs.. . ^ , ' 



CONCLUSION ^ - . y ' ' ' . ! 

- . The picture that pm^rge>s from this review is that artv examination 

of the ef fefitivene^s of ongoing programs and of* the /elative' merit of 

afternative educa'tional, modalities has not been pursued for any oU' the" 

role groups. None of the role;groups have received the benefit qf a 

' ' \ " ^ . ■ ) • .. . . ^ 

deta'iled needs assessinent— an c/.bvious first step toward program 

- ' ' ' • ' . .-^'^ ' . * ^ 

improy/ement . # . j ' , 

•• ■ ■ ■ ' ' * i ; " , ' ■ 

•It is not clear' that fcrmal educational institutions s/zcJwZd . 

the principal source of updating aCt;ivity for the ^role groups considered 

in* this report. * In fact^ there appears to be a growing ref^liance on 

. other sources df learningfC^ especially on-the-j^ob learning activities. 

* 

However, this shift toward" learning within the work place has'^not been 
preceded by studies that Vould suggest the relative desirability of 

r. place versus institutional learning. 
Problems of role sequence that involve extensive investments into 

retraining, .div,ersi'fication, and updating are likely to be greatly 

• #r . 

mollified .by access tb formal educational activities. However , Studies 

. ' - 
of the extent o|i the problem^ jnd of the alternative responses have not 

yet become available- ' > . * ^ 
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Chapter 1 

INTRODUCTION 1^ 



THE. GENERAL PROBLEM \ '■ . ^ 

The purpose of this report is. to present and explore the use- 
fulness of, an^ 'analytical framework for assessing the role of formal 
education in facilitating adaptation to technological change. Such a 
framework is neceffsjry. if existing knowledge is to be seen in an ana- 
lytically meaiTingf ul' context, and if research needs in this area are 
to be more olearly delineated. ' , " 

The development of the desired analytical framework is made dif fi- 
cult by the extremely vast dimensions of the question. The enormous 
potential scope of this study is -made evident from the more general ' 
literature on techno:|^ical change. There is an emerging consensus 
(Harvard University Program, 1969) to the effect that modern ^technology — 
the application of science to human purposes — is a major underlying 
factor in the evolution of value systems, social and occupational struc- 
tures, and interpersonal relations. Moreover, technology beards directly 
on the nature of occupational tasks and the knowledge required for effec- 
tive work, leisure, and consumption. Given the ubiqu^y of technology's 
effect, the potential role of education in facilitating- personal adjust- 
ment seems to have no visil)le boundaries. 

Technological chai^ige has many consequences to which the educational 
system, as currently constituted, cannot be addressed. For example, the 
employment problems of coal miners in remote mining towns, organizational 
or procedural changes in specific business enterprises ^ and the like may 
have their basis in technological change. and yet not be readily amenable 
to treatment by educational institutions. Fortunate^, formal educa7 
tional institutions are ^ not the only sources of education. Indeed, they 
probably are not even the major somrce for most persons. Newspapers, 
telev:.sidn, billboards, family ioe and friends all are sources of 

Knowledge relevant to technology. 

There are two types of adaptational activities that can be said to 
be particularly relevant 'to educational institutions: (1) activities 



that iriauce greater flexibility and creativity in one's intellectual 
functioning, and (2) activities that update 'one^ s knowledge of tech- 
nologically altered subject matter and facilitate avoiding obsolescence. 

To the extent that education, at any level, facilitates the learn- 
ing and creative processes, 'the individual, so benj/fited, will be less 
subject to undesired losses in the degree of kn<^^edge, and education , 
Hill have increased the ability of that individual to adapt himself to 
change, independently of subsequent educational intervention. However, 
very little is' known about the methods by which the general' adaptability 
of individuals is promoted. ^ 

The problem of updating one ' s knowledge in a subject relevant to 
- work, or life in general, is the central theme of this report; and our - 
focus shall be on continuing educati<^h rather than with initial' educa- 
tidnal preparation. The problem to/be addressed involves obsolesoenoe , 
a phenomenon often associated wit^ professional occupations but that 
clearly .can be generalized to tl>^ domain of knowledge. 

The problems of adaptability, flexibility, and creativity, plus 
the^ central problem ^f obsolescence, represent the major issues that 
the educational system should consider if it is to facilitate the adap- 
tation of individuals to^.^hanging systems of knowledge and information. 
Because the system of formal education has the dissemination of; knowl- 
edge as its raison d'etre, it has, on a priori grounds, a significant 
potential effect on flexibility and obsolescence. These issues are 
also relevant to other kinds of institutions, which we shall discuss 
in what follows in cases where they seem to have an important comple- 
mentary role. . " 

ROLE GROUPS 

The project as proposed by the 4^ational Science Foundation (NSF) 
was to. deal with the role of the educational system in facilitating 
adaptation to technological change. This concern with adaptation, 
- r - ^f^^^^^ t a include ail r elevant- asp ect s ~-o f - li?f e-^nd cons ider 

people as consumers, family members, ' citizens, workers, and as people. 
Because the adaptation problems of blue-collar workers were already 
being considered in another study, and because technological unemploy- 
> ment and retraining problems had been considered elsewhere, we would . 

J 15" ^ . ' ' '■ 
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not deal with those matters. Yet, tlje variety of roles, and -difficulties 
that \jevB deemed relevanrt to this, stu^y were enormous, s'eemingly intrac- 
table and fJborly defined. It was not clear how one, could examine adap- 
tation of ipeople as people, or how one, could consider people in each and 
e\^ery important role. . " ' 

» • Bepause 6f 'the biroad scope* of this prbject, the adoption of a role- 
analytic perspective seemkd appropriate.* The advantage^ of this 
approach are that (1) it considers almost all interact i^s ijetween per- 
sons, within the various social and institutional contlTxts ; and (2) it 
focuses on the many informal and formal ^ei^ning mechanisms that are 
instrumental in preparing persons f%: ^^sl^nment to social roles and^, 
activities. That is, the role-r-thedretic mod^l includes all of the roles 
relevant to this report as Veil as a^co^rehen^ive and balanced perspec- 
tive of the associated learning modalities. Moreover, it considers the 
complex of factors that affect the availability of roles, the expecta- 
tions associated with role-role interaction, and the positive and nega- 
tive sanctions that are defined relative to expectations- 

Within the role-theoretic framework, a personVs behavior, includ- 
ing adap'tation to change, is defined by the soci^Sn.es he enacts. 
Indeed, most social interaction does not involve relationships between 
persons as persons, but rather between persons insofar as they belong , 
to certain categories in the social structure. The ddctor-patient * rela- 
tionship, for example, involves interaction primarily on the basis^^of 
two social positions and the role behaviors they entail, for the dmra- 
'tion of the interaction, 'other nonspecific roles (e.g,, golfer, friend, 
, husband, and the like) are suppressed or placed into appropriate juxta- 
position- to the primary roles; concurrently, culturally determined 
proprietary roles (such as behavioral norms related to age, sex, and 
sociaJT class) condition the playing of primary roles. Not only i's 
individual behavior shaped by social roles, but perhaps >even more sigV 
nificantly, individual identity or self-concept is largely' derived fr9m 



Expositions of the role-analytical framework may be 'found in 
Deutsch and Krauss (1965), Kahn et al. (1964), Sarbin and Allen (1968), 
Secord and Backman (1974), and Shaw and Costanzo (1970). What follows 
is based primarily on Sarbin 'and Allen and Secord and Backman. 

16 



d'efl|iftions and evaluations of the 'gelf made on th6 b^^is of^role^ 
.enacjraintSA; . '^"^ ' - 

' The role-ajialytical framework is" a mUltidisciplinary one, draw- 
ing its variables from studies of society dnd' personality, and at\empt- 
ing^to unite characteristics of individuaf^ with 'characteristics .of 
social structures insofar is they interaqt in influencing behavior in 
a situation. > < 

Because it was not feasible to study all of the roles that -people 
enact, we decided that the project would be most useful if the rol^s ^ 
to' be i:hos4n j^e sufileiently diverse as to make possible a similar • . 
examination ,of any role groups for .which technology and educational 

^actiyit/ate rele>iiaLnt s For this reason, we chose professionatfe workers 
(e;ngineers^na physiciW) as m^n^es'tatians of the workefVole, women 
as the family members^ (and workers^, and the elderly. This strateggr ^ 
has been useful, because tjie particular role groups chosen could be 

^aid to have sdmewHat different ^types of difficulty in^' adapting to 
cjianges in technology. 

I Paralleling the rple groups was a set. of role-t\epretic concepts 
adopted early in the pro5^ct; . role conflict , role sequences, and role 
loss. In\this context, the problem facing engineers is obsolescence, / 
a manifestation of a devotion of timev to present activity to the detri- 
ment of future activity, that is, a Sonfliot between pr^ent and future 
role enactments. For women, there are conflicts between l^mily and work 
roles (in addition to possible problems of obsolescence), and there are 
difficult vole sequences from housework to market work, .For the elderly, 
there are role losses that rob persons of financial and social resources 

. and that add to the " difficulties in several roles, especially because 

\he elderly frequently suffer' decreases in' the rate of cognitive 

-processing. , . 

The project, therefore, developed a three-tiered conceijtual struc- 
ture (Table 1.1), based on the relationship between groups of persons. 



' *We do not claim that these groups are the ihost disadvantaged by 
technological change, but simply that they are useful to illustY>ate 
.the issues and to demonstrate the application of our analytical frame- 
wor^e.^ It is clear that agreement cannot be reached on the select ig^^ 
of the groups most deserving of consideration; 



the specific role under consideration, and the role-theoretic dimension 
of particular relevance to the enactment of each rol.q in the .context, 
of technological change. We felt that if " this structure coi;^d be ex- 
amined, .we would hav6 made a good beginning, at showijigHow one could 
study the effectiveness of education in adapting people tqkteqhnological 
change in any educationally relevant role. This set of jy^i^ groups w&s " 
believed^ Gc^kb^ generality, becausie of their relatiqnshi^ps^ to the 



, Table 1.1 
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THREE-TIERED CONCEPTUAL STRUCTURE 



Group 


Role ^ ^ 


Dimension I ' 


Prqf essionals 


Work 


Role conflict 


Women * 


Family and* work 


Rple sequences 


' Elderly , ^ , 
/ % 


Consumer " 


Role loss 



Engineering has been the niost widely discussed profession in term's ' 
of obsolescence, and much of the general theoretical literatiire on pro- 
fesslcyial obsolescence u'ies this profession "as a point of 'departure. How 
ever% the major reason for considering engineering* is the existence of a 
1969 report to^NSF on continuing' education for R&D careers <Renck) . This 
report was exploratory, based on a limited number of intexvaews yet . it 
is the best available published 'attempt to eva^u^te the effectiveness 
of continuing educational activities to combat pr^ifessional obsolescence. 

Physicians' also are considered in tern;^ of. the problems of profes- 
sio^nal obsolescence, and were syef chosen because af • the perceived social* 
importance .of obsolescence in medical careers.- WitThin^^the role-theoretic 
perspective, professional obsolescence arises from a conflict between 
th^^:short-run demands for continuous full-time professional -acitivity arid 



ilket long-run ^leed to combine work roles with student roles^ As such, 
'th^ pro 

gei^ral', is one -of role donflioty that is, finding, or taking, the' time 
required to maintain lifelong professional competence in the face of . 
rapid change wheit doing so may reduce one^s income in'the 'Short run. 



And considering >the allocation of time to professionals revitalization, 
the extent to which educational institutions are efficient in continu- 
ing medical education activities becomes the focus of our assessment.. 
Women who work in professional occupaMons^f ace similar^ problems 
"'of allpcating time between work, education, and other responsibilities,^ 
I ButWecause o;E the special burden that f amily^vT^esponsibilttifes- frje- 
quen^i^MfBl^o^^ expect tihei^'role^onf lici^^ to be of ^ 

greater magnitude) than those of men,. loVher things -being equal, ^ 

. However, women frequently experience (difficulties that are quali- 
tatively different from thqse of meri^ apd these problems o^ise when^^ ^ 
labor force exit and subsequent reentry not only acceleraite-^e rate 
at vhich knowledge is f orgot|t£i;i*but aH^so remove women from the locu^ 
of continuing"^ on-the-job .learning activity. In role-tj^o^etic terms, 
t.his .issue is one of pursuing a set of i^ole. s^eriQes , which are made'X 
problematical by^echnoXogical change-^The liKjrature suggests that, 
cuwent trends in the demographic composition of occupations and the 
labor market will lead to* the' increasing ^incidence ^mong women of thesfe^ 
difficult role sequences. 

* To some extent the problems of men who wish to change careers are 
similar to t^se of women who (one may say) move from homemaker careers 
to labor forc^ careers..' This subject has been considered in de>£h in 
a recent Rand study of mid-^life redirection "(Pascal et al. , 1975). ^ 
However, this study did not focus on an analysis^ of problems* uftique to 
women in pursuing existir^l^educational programs.. 

* Another group that i^s potentially subject to problems of oBsoles-^ . 
cence.are persons over 65. In this case, however, the^ problems are 
often not iob-^lated (O^ecause most have retired), but are related to 
difficulties in managing personal and household economies. Because of 
frequently declining monetary and biological re^urces and t(he asso- 
ciated changes in consumptiorTpatter^s and life-styles, the. effect of , 
technological change often strains the adaptive capability of older 
-individuals .--..There-is--Qonslde^ab^ 
problems faced by the.elderly are not^'in^arial^ly associated with the' 
biological aging process, but rather witl^ the.abrupt loss- of socially 
. esteemed roles. The departure bi ch^^ldren, the death of a spouse, 



retirement, and related events pose role i^^sS' as *a fundamental problem- 

' ^ f 
,at4.c characteristic of the a^ing process. Most persons in jaodern ^ * » 

society are forced ^to^adapt continually to, new products af^ llf eqrstyles. 

The elderly are by no means unique. It is oilly that the more ^ramon 

incidence of specific impediments to effective adaptation (e.g., reduced 

income and health stajcus^^femong the elderly makes ^t^^ a^^ group defaP^^rvi^ 

special concern i^this te^xt. T . ^ ^ . 

. Today, tKe acute^ consumer problems of the eljierly "are being shared , 

more general^-y by the rest of the pibpulation, with the emergence of the* 

current ^w^e of price inflation. ^The deplining purchasing power of the 

average family and the energy crisis ^ave combined to 'pose difficult 

choices for ;ma^y hcnr^lderly. persons which are comparabl^^ith those 

typically faced^'by the elderly.^^People are now ^orce^^^^^i^'^^^dlf^- 

ferent w^^^s of heati>ng^(or cooling) their ho^s^j^eji^^^ to ; 

work, new fbrms of protein in fi^ir" diets", elj&i^j!^^^ 

persons are Able to mak^bptimal^ choices wiM'iaf^^^i^no 

well-being, but also, the ovefalt lialance of resciajra^s in. the economy. 

It is clear that the number c^f educationally^ relevant role g^roups^ 

is^ vast , and that this project can^^examine only^|'5§ma4l subset of^tjiose 

groups to* which specific attention- sifiould holTj^iyjen* However, our seTec- 

tion of groups has been guided by *t\^e prificip^ that each group chosen 

for study ^hould effectively illustrate the conseq>jien»es of technological 

change on a fundamental characteristic of the role-analytic structure 

(rolav conflict , role sequence, and vdle loss). hope that an^analysis 

of^^these groups will have ^plications for the analysis of .other groups 

that ha.ve similar problems oflfc^le enactment . 

THE NATURE OF TECHNOLOGICAL CI 



Because *the goal o'f *th^ study was tO; examine *the inte^rfac^ of tech- 
nological change witl^the educational system, it .was necessary to develop 
a useful conception of technological change: Technology is knowledge 



that is usfeful in obtaining d^^ This knowledge is not 

invariably manifested in physical matters; rather, it may relate to tti6 
manner in which activities are^organized, or to the mode of interpersonal 
interaction. Hence, technology can •be conceived rather broadly; and 
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knowledge rej.evant to '^'products" other than ♦commodities may be properly 



;;eption of -te^nology will be discussed in greater 



examine>i^ This, 
detail in Chap,. 3, 

Once a "^def iW-tlon of technological Change in the general cbntext 
of role enatttjtenq processes had been developed, w6 were able to\develop 
fo-mal model of the adaptation of the^ole enactment process to tech- 
nological chan^- This model provides) a method^ of measi^ring the rate of 
technologic^ ,£h^e, as defined for an individual within a specif i,c 
roleT^ As sich, it improbably the first effort to define the rate of^ 

• technological change in a purely behavioral contex/T.. Further, the model 
provides a Ibgically consistent and (in principle) .measurable concep- 

' tion of rolel conflict in the sense of competitive time' allocations (not 
in the- sense . 9f inconsistent rple expectations) anfl |^ses an important 
dtefinition ok role loss that contrasts with -an analiDgous* and somewhat 
contradictory concept of role loss often found in the literature. Fi- 



nally, tTiisJ model relates the enactment pro^s^ to tiel^vi-bral objec^ 
lual weii-being. ' J)^- '^"S 

This mddel will be employed to characterizeia^.^ifoblems o 
severM rrafe %!roups covered in this re]^ort,^and the ^^iussion of these 
groups will foctiip>on factors suggested by the model :^*elevant (nc?n- 
• knowledge) resources and knowledge requirements'; the" Implic^at ions of 
."knowledge atid- resource requirenienfts ' f or role enactment, role conflict, , 



rolelsequences, or role loss and the nature and extent (if. known) of 
edu^tiont| programs t^at address thfe needs of the various groups. 
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Chapter 2 
A GENERAL MODEL OF ADAPTATION 



INTRODUCTION ^ ' ' . 

,'A c^tral purpose of this" study is the ^ development of a behavioral 
model of adaptation to technological phange. The nee^^^or such a model . 
arises from th^Woad scope of our inquiry: a concern with ^11 forms 
of individual ^aptation to .changing social expectations that have their 

• roots ^In changes in technology. To proceed with such an inquiry,. we 
need a workable definitio'n of technology and technological change ; .we. ■ 
should have a conception of the factors that are useful in' facilitating, 
or impeding, adaptation; we must delineate the condition in which adap-- 
tation is feasible; and, at, least formally, we should specify the mean- 
ing of optimal individual adaptation, given the factor^ that affect the 
costs and benefits of the process. If these goals , can be accomplished, 
we will,' at. least, be able to describe the.problem to which the educa- 
tional system is. presumed to have some relevances Moreover, we may^^also 

-be able to obtain insights into the relative importance of formal educa- 
tional institutions in the kdaptive process. ' ' ^ 

Of course, it would be desirable to proceed beyond ttle stage of 
problem definition and problem assessment, to the exanj^ation of alter- 
natji^ solutions. In our studies of specific role groups, we have 
sought to look for "solutions," to the degree that the data permit. / 

Towever, if we are to go beyond the level of very broad generalities, 
the issue of effective educational intervention tends to become role 
•group-specific, making a general' model of the soZution diffJ,cult to 
condeive. Moreover, because of the paucity of progranis that address 

' problems of adaptation and the absence of ^valuation' of the relative 
effectiveness of the existing programs, it is not possible to'd^fine 
the specific ch^ar'acter of, intervention strategies that are appropriate 



^r<r rapid^techhoio^glGat-change.- 



In this chapter we shall pose a conception of technology that 
seejns appropriate to this study and proceed to exa&ine the general 
model of individual adaptation to technological change. This model 
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will 
then 
ifie 



be useful irf setting forth, anset of releyani; variables';* that can 
b.e examined in the conte>ct of specific rble jgroups; it ijalso clar- 
and gives unambiguous meaning to the r^ole-theoretic coiticepts that 
undeijly our analysis. / ' * 

Because this {Project has a scope that extends well beyond the 
(material production) roles of human activity, it is important that we 
have a\ definition of material^nd nonmateriall- technol6gy that facili- 

. h ■ . * . ' «» • fir / ■ ■ 

tates discussion of nonmarket and npnmaterial| forms of "production.* 
Moreover, it is possible that nonmaterial land nonmarket forms are be- ' 
coming more important, at least in advanced countries, as the sttuggle 
to obtain minimal subsistence fades in' the wake of relative afnluence. 



Persons m all walks of life are .increasingly reducing their prepccupa 
tiJon withtsuch factors as the rate of growth of gross national pro<}uct 
toward other welfare considerations (e.g., pollution^ conges^on, 
quality of\life)-, so .^hat the types of technological change thafwel 
are likely to experience in the future may be increasingly in thellnan- 
material, nonmarket context. . \ - 

\^ Most often, technology is identified by reference to physical impile- 
ments that are useful in the production of commodities, such as the 
wheel, the axe, and the sewing ma9hiue. In addition, the knowledge tha^^ 



persons need in orde^|||to make use of these physical , implements , or tooli 
has been designated as part "of society's technology. Hence, technology \ 

7- ' 

has beeji construed by reference to ^factors that increase tbe (economic) 
productive capacity of persons within a given social and physical 
environment. ^ - 

However, ^if we extend„the logic, technology must be defined not as 
th6 material implement, per se, but as the underlying "idea," the knowl- * 
edge required for constructing the implement. Kenneth Komoski (1970) 
has arjgued that it is "human thought — rather than -physical matter — 
[that]' is the true material of technology" (p. 5). The most common 
delineation of knowledge (or thought) regarding tecljnology is in terms 
of those bodies of knowledge that are useful, directlyor indirectly. 



in producing material cultured Hence ,knowl^d^^ 

production of a machine, to using the machine, and to using the products 
in a subsequent operation is called technology.. 
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Even if we restrict our consideration of the manifestations of 
technology that arise, in economic produttic^n, various forms of non- 
material technology become relevant. For example, .knowledge about 
effective interpersonal behavior has been of importance to the admin- 
.is^tation of economic enterprises and, presL^mably, has consequfene^sAi^ 
terms of the cost of production. In this^^way, the '"^ools"' provided by 
psychology, sociology, e^conomics, and other forms of systematic thought 
have been i-mport;ant to technological change' during this century; But 
we should. not restrict consideration of knowledge to the ma^ke-t frame-^ 
work. Knowie^f<about interpersonal behavior is also useful in the ^ 
perforinapce of one'^ole as a family member, for example, as spoup 
or parent. Such knowledge plays the ro-le of technology in this context. 
Indeed, there cah.be no justification for restricting technol,ogically . 
relevant knowledge to the context of the market economy.^ We can and 
should discuss technology and'^ technological change, in the context of 
most forms of human activity (child-rearing, collegia! interaction, 
athletics, and so forth) without resting that discussion exclusively . 
on the availability of relevant material' implements. 

The rate of technological change in the production of commoditi^ 
has been mentioned most ; commonly >n terms of the rate of growth of out- 
put per person, or as .any kind of shift in the production function Csee 
Lave, 1966, for ap interesting discussion of various definitions and 
measutes 'of technological change) . • These definitions focus on the port-, 
sequences (with- respect to output) of changes in technology; they are 
'not a measure of technological change per se . rechnological change is 
Lhc change in the underlying knowledge basfe that generated the change -, 
in output. Henae, the idea that the rate of change in output per person 
ouiistitutes a measure of teohnologioal change rests on the presumption 
that it is appropriate to weigh the 'importance of new technology by- the 
related output change.^ This orientation may be appropriate 'for those 
concerned with the national . output of commodities, but it is inappro- 
p riate for this study . 



Because we are dealing with- problems of human adaptation, it is 
clearly inkppropriate to weigh the significance of new knowledge by its 
material output consequence. Rather, we shall define the rate of 



teohnoldgiodl change by vefevenQe to the dmaunt of time .that an indi- 
vidual requires to learn new (information relevdnt to 'the enactment of 
speoi/^ic roles. In.this^wayj we 6hall weigh the .importance cgf new* 
technology by its adapt at ional^ requirements, so that if thet^is an 
increase in th^ rate of technological thange by our definition, inhere 
IS .ntecessarily an increasfe in .the amount of effort required of persons 
to achieve the nece'ssar)^ iadaptive response. The amount of timje required 
may be reduced by efficlericdGs in knowledge accumulatiola made possible 
• byy educational institutions ,"'<n|iss "m^ sources of knowledge. 

• Hence, ^ttie relevance of edtfcatiori^.'to technological change is [a very 
dire^t'one. '.^^ ■ ■' r" ^ ■ 

" Is there a r^ationship. between -th^ conventional commodity-weight<=ed 
mei^sure and our adaptation-^weighted* measure of the rate of technological 
change? The answer depends on one's fligVel of afieflysis . In gpccific 

industries, for example, ugreat increases in pVodu'ctivity may have little 

■ , , ..;-^V ^ , ^ • 

effect on workers except, perhaps, to reduce -the ;^ria tie. of growth of the 

work force; that i^ productivity^ increases need mot be specifically 

related to adaptation problems; and the reverse is also true. A new " 

body of knowledge that a person mwsi learn to be up-to-date may have 

little or no immediate consec^uenG^fsi^^ produj 

However, it is likely that a>?''^c^^ characterized Bj^M^gh 

rates of changes in commodity-*wei^hted -rjifees of -technological change 

also would have high jates of change ±n overall adaptation-weighted 

rates of change. The lines of causation between these rates are not 

likely to be determined, however i because jio dine Was yet been able; to 

find a telationship between specific new technologies; and output change 

It is for thes^ reasons , then, that the study* of tfi^' Tple of educatibi\ 

in facilitating adaptation, to, technological change must be considered 

on t1ie 'basis 'vtof a canceptlon of technological change that .differs frdm 

the conventional cpramodttyrweighteci conception. 

..Finally, increases in ^output are mast often evaluated positively, 

while increases in adaptation time a^e evaluated negaf^ely. It has 
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een suggestea' that adaptation processes are among, th^ costs of 
ncreasefi productivity. However, the .plsychological literature on 
adaptation (e. g. , Helson, 1964) does not support a simple negative 



charact^^zation of adaptation; rather, it argues that there is some 
positive \ate 'of • adaptive effort that is optimal in terms of the 
psychological well-being of the individual. 

THE MODEL ^ " 

Before presenting our own model of the processes by which the ef- 
fectiveness of role -enactments is maintained over time/ we will describe 
what other models are available. 

.Models qf adaptation derive from diverse areas of investigation: 
physic|logical' stress research, perception and information processing 
research (e.g., Helson, .1964) , and^ clir^^bcal and social psychological 
studies of effects of critical life events (e.g., Parkes, 1971; Tyhurst, 
1957). We have reviewed this literature to develop an analjftical frame- 
wgik for assessing the role of education in facilitating adaptation to 
technological change. Within this literature, there exists a line of 
theoretical development that provides a useful point of departure; it 
is based on Kelson's (1964) ''adaptation level" thesis, as modified pri- 
marily by Lawton and Nahemow (1973) to include all levels of responses 
to environmental stimuli (from physiological and perceptual to affec- 
'tive and social). Other important contributions to the model come from 
the work of Clark and Anderson (1967), Lowenthal and her associates 
(see especially Lowenthal, * 1968, 1971), Lowenthal and Chiriboga (1973), 
Dohrenwend and Dohrenwend (1969) , Kolrchin (1965) , Ruff and Korchin 
(1967), and Tyhurst (1957). 

Although few of the sources we have reviewed actually use the phrase 
"adaptation, level," the i^ajority employ a comparable concept. P'or ex-, 
ample, Howard and Scott (1970), in attempting to devise a generic model 
of response to social stress, begin with the, supposition that "each 
human has a characteristic level of activity and. stimulation at which 
it [the human] most comfortably funtitions." Tyhurst (1957) and Parkes 
(1971), in developing an account of psychosocial transitions, en^loy 
an approximately similar concept that includes a frame of reference for 
interpreting and evaluating environmental events, together with sets of 
expectations and appropriate response repertoires. 

Adaptation level models seek to represent tl^e behavior and afffec-^ 
tive outcomes of all of the interactions between persons and their 



environments.' 'These models suggest that when the environment demands 
very little of an individual (i.e.,, expects low levels role en- 
actment) of allows relatively few roles to be part of the person* s 
role re^rtoire, those individuals who possess high degrees of compe- 
tence will suffer negative affect (emotion). Negative affect may also 
arise when the demands of the repertoire exceed the person* s capacity 
for effective role enactment^. Hence, the adaptation level model pre- 
sumes- the importance of a balance between environmental demands on one 
hand and individual adaptive capacities on the other. 

The adaptation model, as it emerges from the literature, has % 
. severe limitations. First, the concept of an adaptation level is home© 
static in orientation, placing any certain behavior and affect into one 
of only several possible categories, depending on the capabilities of-, 
the organism relative to the opportuhities provided by the environment. 
As such, it rejjresenats a very limited conception of the possible de- 
grees, and forms, of , 'gratification achievable from human action. It 
hardly is sufficient to restrict concern to questions about the general 
Ifvel of activity or the number of roles, omitting the quality of the 
enactment of the various roles. Psychological well-being is reduced, 
perhaps, if a person suffers the boredom of relative inactivity, but 
any model that omits the affective consequence of social evaluations 
of the quality of one*s activity can hardly begin to; satisfy the re- 
quirements gf role-theoretic analysis. 

Second, a specific level of "acti'vilEy within a role repertoire can 
be consistent with a large number of different allocations of time 
among roles. Hence, affect hdrdly can be defined by reference to the 
level of activity alone. Moreover, there is no ^eafeon to presume that 
time allocations that are marginally satisf actory, in termst of personal 
and social valuations of enactment will be marginally satisfactory to 
the role incumbent. Rather, one may prefer to exceed the' norm of per- ^ 
^|;nnance in some roles, .even at the cost of being somewhat "inadequate" 
in others. In other words, a homeostatically* oriented adaptation level 
model cannot examine the optimization processes aSsociat^ed with effec- 
tive and satisfying enactment of role repertoires. 

Third, the adaptation 'model does not distinguish between levels 
of activity that derive from the multiplicity of roles, as opposed to 

28 ^ 



-16- 



the rate of technological change in these roles. Although this is a 
criticism of little importance to. the proponents of the model, it has 
obvious significance for this study. - It is cl4ar that; the ^jjiphasis of 
the model is on the issue of vole loss, a factor that may be indirectly 
affe^tTd by technological change, and n6t on problems of maintaining, 
desired performance levels, within specific roles in the face of changes 
in the knowledge and resource requirements (i.e., the technology) pjf 
these roles. 

■J 

Finally, the model' fails as a formal model . The variables on 
which l^is based axe not measurable, even in principle. Rather, the 
model is useful only as a tool for organizing one's thoughts on the 
issue qf adaptation levels, not as a tool that could be the basis of 
empirical determinations of the relationship between mental stress and 
resources, on one hand, and outcome variables (adaptation a,Xid. affect) 

on the other. ^ ' ' • 

\as a resujft of these shortcomings, the adaptation level model shall 
not be used in this" report. Instead, a new model will be presented. 
This model will have an optimization orientation rather than homeo- ^ 
stasis- it will have knowledge and resources as its basic elements, . 
as is required in our conception of tHe technology of role enactment, 
and (with the exception pf "well-being") will be defined in terms of 
variables that are cardinally measurable, at least in principle. This 
...model shall be. used to define the rate of technological change , the 

type of role conflict, and the characteristics of role loss that underly 
the analysis of the several rol^*^oups covered in this report. 

The, general character of our adaptation model is as follows: 

• The level of performance that an individual can achieve in 
specific roles shall depend on the ^^ession by that indi- 
vidual of physical, psychological, andAognitive assets rele- 
vant t^o role enactment. In the context of technologicail 
.change,- obsolescence in role performance (ive, time-dependent 
losses of effectiveness in role enactment) can be avoided 
only by commensurate increases in resources and knowledge, 
o ■ , . ' 
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Increases in role-relevant resources and knowledge are costly 
in terms of the time required to acquire them, so that the 



rate of t^ohnologioal change in role enactment may be defined 
by reference to the minimum amount of time required to avoi<i 
role obsolescence. However, because time is limited, diffi- 
culties of time allocation, or role QOnfliots^ may arise that 
make it difficult to\ perform all.of^one's current roles and 
- maintain role capability. These same time constraints also 
■* pose difficulties in developing new roles and role sequences^ 
.The happiness, or affect, of an individual is a function of 
the. level of role performance, and the composition of the role 
repertoi^i'e. 

• The level .^^irole performance by an individual is assumed to 
- be a function of the role-relevant information that the per- 

son possesses and^ to le-re levant resources (e. g. , tioney, health) 
that are available to him. Given. this concep on of the basic 
process, we shall be conce;rned with 'the factors that affect 
the level performance over time: changes in information 
' ,and resource requirements, relative to the information proces- 
sings capability and resource base of the individual. 

• The' role of the educational system, then, is to facilitate 
information processing by increasing a person's autonomous 
adaptability and by providing information relevant to specific 
rales and role transitions. / 

Knowledge and Other Role-Relevant Resources \ 

In the social context of the particular enactment process, that 
is, the relevant social structures and social expectations, the success 
that an individual experiences in role enactment may be presumed to 
depend on (1) his perspnality, intellectual capability, and other stable 
dj-mensions;^ (2) his knowledge of social expectations and the technology 
for effecting the, relevant activities; and (3) various material resources 
(physically embodie(^l-^ffe<:hnology) at his disposal. 

Discussions of the implications of rapid technological change for 
cognitive functioning frequently cite the need for mental flexibility. 
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open-mindedness, creativity , and other charactlijristics that facilitate 

an individual's autonomdMs? learning and adaptive activity, ifier^ is ^ 

considerable face vali-dity to th^ notion that creative, flexible minds 

will be better able to cop^ witrh technological .and other ciianges 

imposed upon 'persons / Yet; when we seek to find scientific support 

for this proposition, or when' we seek to cieterminje the kinds of educa- 

tioual activities -that are' useful in developing tl;iese qualities, the 

' /V'' - ■'' . >■ / 

available literature is surprisingly inadequate./ 
. ■ ''It" vr 

In spite of the generallylr'unsatisf actory st^kte of the literature 

on^ithe several aspects of autonipmous adaptability, the notion that 

flexibility and creativity are useful as basic resources will be repre^ 

sented in our model of adaptation/ Autonomous^ adaptability may^ be 

augmented through learniag; and it refers .essentially to an aspect of 

the capability to learn, or, more specifically, to factors that would 

reduce the length of time that an individual would require to learn 

specific role-relevant information. 

If we know a person's autonomous adaptability and the social coxi- 
text§ and resources (e,g,, schools) that are available to assist in the 
learning process relevant to market or nonmarket roles," we may assume^ 
that the rate at whicl? knowledge is accumulated is a function of the 
amount of time that a person devotes to that: enterprise. 

For example, let k^ be the new technology, or information, which 
signifioant. others believe the, individual^ should learn if he is to 
remain as competent as other people irr role i, (We assume th^t "oth^r 
people" will learn k^.) That is, an individual's objective leveFof 
role enactment may be unaffected by k^, but the social evaluation of 
his performance depends on the objective level relative to the level 
that is socially expected, with the new technology. 

Further, let ^ denote the collection of useful knowledge that 
a person possesses at time t .for role i. Since K^^^ is useful^non- 

obsolete) knowledge, K^^^+l ^ ^i,t ^i,f' ^^^^^^^ '^'i,t+l " ^i,t 

k - 0 , where 0. is "knowledge" that no Ibnger is worth learn- 
i,ti,t ijt « 

. ing, given k^ ^. Hence, for an individual to be successful in maintain 

ing effectiveness in the enactment of role i, he must possess a level 
of knowledge in eacK period that is noli^ less than that which is con- 
sidered acceptable, sa^, ^, 
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This argument seems^'only approximately correct, however, because 

often it is possible to use resoux^es other than knowledge, to _ some 

extent, in effecting improved roie enactment. For example, a person 
who has little. time to^ prepare dinner may (1) learn new recipes that 
, Held satisfying dinners' in less time or (2) purchase a microwave oven 
and continue to' use bid recipfes. For some persons, it would be more 
efficient to sp^end* extra hours in market work to earn money for pur- 
chasing the oven than to spend time finding and studying recipe books. 

^^^-''^ji^t ^^P^ resource j made available at time t 

for use in role i (and perhaps other roles as well) , and let R be 
the collectivity of such resources. Then, define 

' • < ./ ■ ' ■ 

^ji.t+l " ^ji.t " ^ji.t ""jLt ' 

where L ' are n:hose resources that the individual de^des ito relin- 
quish, because of the availability of r. , . 

We now may restate the conditions for effective role enactm^t ; 
Let the pair (K^ , R^, ) be a combination of education and other 
resources, such that for a particular individual (or the average indi- 
vidual), these inputs are sufficient to effect an acceptable level of 
performance in role i. If P denotes performance level in role i, and * 

O ' X ^ 

is the minimal level of acceptable performance, then P^ = f(K^ , )- 

i i,t ji>t 

..Koxeovex.,. .^.inca.jelements, in« R .can. substitute, for --elements* 1««K- <as *dis^. * * ^ - 

cussed above), a set of values (K? , R? ) may be defined. This is 

illustrated by the ("isoquant") curve shown in Fig. 2.1. The curve 

o \ , ■ * ' 

P, in Fig. 2.1 indicates all combinations of K, and R , that gen- 

erate P. for a particular individual. 
1 >. L 

Figure 2.1 is defined- only for a "particular individual*' beqause 
the resources that a person requires may depend additionally on person- y 
ality, basic intelligence, and other idiosyncratic features associated 
with role enactment. 

Of more importance to our analysis, however, is the maintenamie 
of 'effectiveness in the face of technological change. In this case. 



Thd author does not wish to be held fully accountable for the 
relative desirability of these proposed alternatives. 
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. Fig. 2.1 — Values of education and other resources that 
are consistent with "adequate" role enactment 



a person must seek to add to his knowledge the amount ^ and 'acquire 

r . (discardirite 0. ^ and L,. ) so that he possesses some pair ^ 
• ji,t ° i,t ji,t ^ ' 

(kJ R^. J in the next time period. This will increase his 

performance from ^ to t+1* • 

^ Let denote the incteas^ in relative effectiveness, so that in^ 
tertas of some evaluatipti criterion, E , 

then the conditions for- maintaining p. ' - 0 will be that the person 
accumulate some pair (k^ ^, r^^ ^) suck that 

- Pl.t = 'i±,t'' \,t' ^i±,t' °i,t' Si.t^ = ° . 

It should be noted that in this formulation k^, r.^^ 0, ,but 
and. may increase or decre^ise, depending on the size of 0^^^ and 



L^^^. Moreover,, there may be; aT.ai'g^ set of pairs (R^, r^^ that 
satisfies = 0. Figure 2.2- illustrates the possibili.|:ies. 

A person whose role maintenance activity does not sktisfy p = 0 
is ohsqlescent in the sense that his level of performance ^n role i is 
falling relative to tiie standard by which he Is judged. ■ However, he 
may still be "better** than other .people who occupy that role. "That 
is, may exceed buf the person's continued failure to 

maintain himself eventually will lead to substandard performance. 




Measuring the Rate of Technological Change 

........ ye have defined technology as -knowledge relevant to the enactment 

of roles. This knowledge may b^ embodied in material culture, or ±t 
may be subject to direct implementation by role incumbents. Moreover, 
we have found it useful and logically c<^mpelling to consider the man- 
ifestations of technology in both market and npnmarket conte'^ts. 

The most common view of technology, however, has been in terms 
of its implications for the production of commodities, and the. rate of 
technological change generally is conceived in terms of the consequences^ 
of new knowledge for the growth of cfutpiit per person in the economy. 
Buf the concern of this study is with the problem o| human adaptat.ion 
> to new knowledge, a problem that cannot be examined efficiently if th^ 

^consequences of knowledge for adaptation must first be considered in 
terms of their consequences for the production of commodities. 



V**In the discussion iabove; we indicated tlie general relationship 
t)et^en' the level of rol^ enactment, P^., and the relevant i,^uts, K^, 
and R.., given the person's individual transformation funotivn— his 
ability tD transform 'any set of inputs into effective action. We also 
define^ the requirements for inaintaining a levels of ef^tiveness and, 
by implication, the conditions for 'increasing the level o^ effectiveness, 

3^0 go further in this analysis, we must have a common denominator 
by whiach resources and knowledge may be measured, a denominator^ that 
would play the same role in our theory' that, money prices play in the 
conventional theory of technological change. The natural choice of a 
common denominator in our model is the minimum amount of tiii^e that a - 
specific individual' (or the average person) requires in order to main- 
tain effectiveness in role i. That is, if there^ exists a set o^ pairs 
(k^,"r/j.) such that p^ = 0, then the rate of teohnologioal phange in 
role \ is the amount of time necessary to accumulate the least costly 
set of neb) knowledge and new resources consistent with p^; = 0. This 
- definition can be given a precise and (in pfinciple) measurable mean- 
ing as follows: 

Suppose that an individual. operating in a "specific social context, 
pQsessing a certain intelligence and autonomous adaptability, and . 
having access to certain facilitative educational resources is able to 
laarn k^^ in a certain amount of time t^, say. 



t. = K, R) . ^ 



In' this formulation, the individual's capabilities determine the func- 

\ ' ' ' 

tion and educational resources are elements of R; 

The time requirements for r^^ can be defined by a similar function, 
except that we mu^^t take into account the salvage value of replaced 
resources (if any). This salvage value can be translated into the time 
saved in obtaining new resources, say, t^^, so that • 



We shall require that t^^ ^ tji and, if the time equivalent of 
the salvage value of released resources exceeds tji, this extra time 
may be employed in th% maintenance of other roles. At the moment,^ 
however, we are considering only a single role. 
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= q(rj^; K. R) - t^^ . 



Hence, and r_.£ may be translated' Into functions of time, so 
that; the rate of technological change is the smallest value of 

= + tjlj^ s\ich that = 0. We shall call this value t^. See 
Rig. 2.3. The shape of tTie function in Fig. 2.3 reflects our as- 
sumption that time expended on the accumulatiorn of knowledge^ and re- 
sources is subject to diminishing returns. In the cases of constant 
or increasing returns, would be linear or convex to the origin, 
respectively. „ . >44k 



r. 




Fig. 2.3 — Defining the rate of^chnological change in role 



If we wish to measure empirically, we would seek to find the 
average apparent time invested in updat^ing activity among reportedly 
nonobsolescent persdns who enact a specific role. ^ In such a study, 
we could note the variety of social yontexts, educational facilities, 
and educational backgrounds and determine their relative consequences 



There can be no designation of T? other than one that arises from 
the complex interaction of the set of role incumbents, where some per- 
sons perform above the norm and others below it. Moreover, some persons 
may strive to estimate futurej^iorms , and prepare to exceed, or match, 
them by taking appropriate steps. 
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f or m/intenance time. Furthermore, If wei pursueiS the effort to measure 
for a large number of roles, we could 'obtain a rough estimate -c^f the 
rart^.;of technolbgical change experienced by a specific individual whose 
role repertoire contains a multiplicity of roles. Thatis, we would 
have an estimate of the relevant E = T°, and, coincidejitally , an 
estimate- of the reduction in T° that could be effected^ the .increased 
availability of various facilitative mechanisms, such Ns^^ educational 
programs. . , 

^ A major difficulty in empirical estimates of T°, or T , is the 
separatiou^f those behavioral stressors' that may be associated with 
technological change from those that are more indirectly related to 
technological change, for example, changing labor market and family 
structures and changing values systems. This is a significant problem 
if we demand a valid measure of technological change in role eriactment; 
but it is not significant" if our attention is on the rale.of the educa- 
tional system in facilitating adaptation processes. Very few persons 
would be willing to accept an educational system that dealt effectively 
with technological change and ignored changes in social values and 
social institutipfis, because the latter often have roots in technologi- 
cal change. Indeed, it would be difficult to provide information and 
training to facilitate person-environment interaction without first 
discussing changes in the environment. Hen^e, although technological 
change, value change, and social change may be conceived as distinct 
"phCTomena r i t- 4« ' olear *that ^ edncatJjauiaa ,ac.tJ.yil;3J . must , often address all 
of these issues in a manner that would frustrate our effort to deter- 
mine the amount of time devoted to each issue separately. 



MULTIPLE ROLES 

In the last section we discussed maintenance time and the derived 
measure of technological change. However, role enactment is not only 
future-oriented, but it also involves the present. 

During any period, say, a "day," an individual must enact the set 
of roles that constitutes his role repertoire. Hence, in addition to 
generating a set of maintenance activities, {p^}, he must make use of 
e^Cisting resources, R, and knowledge, K, to generate {P^}. 
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Suppose that any resource, R ^ , may havp multiple uses within the 
repertoire and R^^ represents the allodatioij of R^ to role i. Simi- 
larly, may also have many uses . Such mul\tiple relationships between 
the inputs to enactment processes and the outputs o,f that -process are 
^extremely common in human behavior, bec^^se ilidividuals often adopt new 
K roles in terms of the* potential usefulness of \the resources that they 

have already accumulated for other purposes. The multiple functions 
. of a specific resource often make it difficult to determine the rela- 
tionship between the resource and specific role ^nactment . For example, 
biological and psychological requisites to human \functioning, such as' 
sleep, rest, and food, are always satisfied 4.n the context of spe1;ific 
roles, but may also be viewed as resources for other roles. / 

Fortunately, a method by which resources may be allocated among 
uses has been solved by Kuhn and Tucker (1951), whosi conceVn was with 
determining thev product-specif iq value of resources ±\ multiproduct ' * 
firms. (For example; if a floor^gpace is used for n pt'.oducts, how much 
of the value of that space should be allocated to each product?) Kuhn 
"and Tucker showed that an allocation is feasible under t^^cl)nVitions 
of nofiincreasing marginal productivity, a condition that is "analogous 
to our earlier assumption that for any individual, the transformation 
of time into knowledge and resources ^was subject to nonincreasing 
returns. - ^ , ' • 

However, in the discussion below we shall consider only the simpler 
problem that arises when each resource "is role-specific, since Jjere are 
no conceptual gains to be effected by the technical coij^rSxity of-'*jotnt 
production." As a result, the level of any refeourc^, Ry will be 6quai 
to the sum of internal allocations (E R^^ = R^ ) , and the sm of resources 
used in each role, 2 E R, , will be equal :> to the total stock of re- 
sources R. 

Since the environmental context of enactment processes is given, 

and since the ability of the individual to yield enactments (the pe^- 

sonal qualities that affect the transformation of R.. and K. into P.) 

* * . ji i ^ i 

is also presumed to be given at any point in timet then* P. should be 

a function of the amount of time devoted. to role/i: ^ , ' 



T . = hfP... . >^ ,.''\ 
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where T is the "Inactm^nt time" associated with role i. As a con- 
oi 

sequence, the "day" of an inc^ividual will be so allocated among the 

P and p that E (T + T.) i^ equal to T, the hours of the "day." 
i i ^ oi . 1 ^ 

Role Conflict * 

There are, at least three ways in which roles may dome into "con- • 
flict." First, an individual's performance of one role may have a 
negative effect on social evaluations of his performance in another 
role. For example, a woman who is a mother as well a? a professor 
iiiay discover that h^r performance ass^an academic toay be partially dis- 
counted if her colleagues see her in the presence of her children. 
Hence, in terms of existing social expectations, there is a failure 
of role-role congruence and a consequent loss of social approval. 

^- Role conflict may also arise from self-role conflict, where the 
self (as defined by the entire set of a person's social role enactment 
activity, ^values, and expectations) finds 'a discrepancy between its 
own motivational structure and the social expectations regarding role 
enactment. *Such self-rolie conflicts are common during periods of 
rapid social change; and one of the principal dynamics of social change 
may reside in the willingness of certain individuals to violate estab- 
lished social norms, suffering the attendant social disapprobation. 

' Role-role and self-role conflicts represent thffe most frequently. 

mentioned forms bf role conflict. However, they are not relevant to 

our-. di&cussioxv -because. Gauges. ixK y^l\xeM\^i. «cpjaf^jLpi?^^TOW JiPf'ms,.. . . , 

are beyond tRe scope ef this project. Such normative conflicts woilld 

bfe' relevant only when th^y arise through ignbtance on the part of the 

role incumbent. For example, if the^ female professor mentioned above 

was Aot aware^of the possibility that sgme colleagues would disparage 

her because of a "discrepant" maternal role, then she was ignorant of^^ 

a fact that may h'ave influenced her btehavior.. 

. ".'v . * ■ • . 

*The word "day" is in quotes because not all' of * a Tperson^s toles 
are enacted during the course of 24 hours. ^ Some roles may take most 
of a day, while others are left fox adifferent day. Therefore, "day" 
refers to a period sufficiently long for the proper manifestation of 
tl)ife role repertoire. ' 
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Thei:e a third form of conflict that more germane to our 

concern with technological change: conflicts that arise when there ' 

is not enough time ai5^l2*tje 'to effect "satisfactory" levels of role^^^r#^ 

enactme;it and nonobsolesceftt rates of role maintenance, in view of -y^ 

*the jple repertoire and one's enactment and irf&inten^nce capabilities / 

, More fprmally//l'f P^- is the socially •acceptableV^^^^^ • 

raent'in rqle i and requires an enactment tijne of length T ' , and if. 

technological change iri this role^ is such that p ' = 0 and requi;res an .t 

' ' o * " ' ■? 

investment of T , then there exists a role conflict if T° = Z (T? + T°) 
• . • ' i* *oi i 

> T, where T is the- amount 'of time in the "day." ' ^ 

It should be noted that this definition of role conflict is Inde-. 

pendent of a person's desired allocation of time. An incilvidual may 

not care if he' is obsolescent or substandard In^^^ertaln .roles, \s long ' 

as he is adequate or superior iri other roles. In other words, role -o^^^^^^^i; 

conflict need not have immediate implications about individual well- : 

being, or affect; nor does the absence of conflict imply nonobsoles- '^j^ 

cence and'^adequate performance in all roles. Persons have choices* in 

these, matters, and these choices reflect th*e relative rewards associated 

"With the various enactment and maintenance activitiefe^ ' our mod^l. 

vole Qonfliot is a phenomenon- that is- determined entirely by the ' ■ 

socially required levels of enactment and maintenance tmes -that are ^ 

associated with a repertoire^ relative to* the capabilities of'the ^ 

individual. " \^ ' • 

In-generaiy it is not possible to assign the responsibility for*"^- 

such conflict to a specific role; we know only that T° > T. Hpwever, 

people oftfen identify a culprit among their roles as ^he^ source of 

the problem. Such an assignment of blame usu^illy arises when some 

agency or person' demands an ena<;tment time tliat Vls in consist^t -with 

the role incumbent's evaluation of the relative importance of various, 

roles. If an individual is not free to determine T^^, or T^, the role 

incumbent is forced to accept a lower level of personal well-being. 

We can illustrate our concept of ^role conflict with Fig. 2.4. 

The individual in question is assumed 'to possess only one role in his 

repertoire and his time toust be allocated among current enactment and 

maintenance activities, P and p , The curve labeled T° indicates 



the minimum amount of time that this individual should devote to role 1 

if enactment is to be, aiid remain, at acceptable levels. If T < 

o * 
it will be possible^for ^ 0 o^ ^ P^, but not both. 

However, ff the person's facility in enactment arid maintenance ig 
greater than that implied by T, the curve T' may describe the possi- 
bilities available. In this case, there is no role conflict, even . 
though an individual may choose to concentrate on preparations for the 
future, to the detriment of the present levels of enactment, such as 
indicated by point a in Fig. 2.4. 

i 




r 



Fig. 2.4 — Role conflict: T'*>T 

Role Sequences , 

A rolq^ sequence is thp partial or total displacement of an old role 
with a new one. Such a sequence has the property of ^ontinuity, or 
discontinuity. ^ 

A continuous sequence is one in which the new role emerges incre- - 
mentally out of the old, in the same way that ice emerges ^om water, 
adulthood from youth, or assistant professor from graduate student. 
These sequences have the property that small quantitative Increases in 

*0n the abscissa in Fig. £,4, p(min) is negative and. indicate? 
the extent to which ef fectivelysss falls if and r^ are zero. 
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ef fectiveness, > 0, suddenly have qualitative significance. How- 
ever, it often happens that such continuous sequences are aborted, 
with attendant distress; for example, the graduate student loses the 
role of student but fails to become professor. Such failures are im- 
portant because a serious role loss often arises, a topic to be dis- 
cussed later. 

The sequence may be mposed socially, even though perfbrnj^nce 
capabilities are not adequate to the transition. For example, a youth 
may have "adulthood" loosed upon him, even though his level of "ma- 
turity" is inadequate to the associated responsibilities. Hence, a 
person who is below standard in initial role performance may become 

^ discontinuougly lower in role performance subsequent to the transition. 
A discontinuous sequence arises when the resource-knowledge base 
of a new role is largely absent from among existing roles. Hence, . 
large increases in the effectiveness of role performance are required 
in the new role if adequate performance is to be accomplished. 

Our model of effectiveness assumes that increases in effectiveness 
arise only when tirne^ the basic resource, is allocated toward rdle- 
relevant knowledge and other resources. Time allocation conflicts can 
arise iT one seeks simply to maintain a certain- level of effectiveness 
in each role, but when i^ becomes necessary to rapidly increase the 
level of performance in one or more roles, time constraints may become 
painfully binding, ^learly, unless the proper facilities exist for 
augmenting the rate of learning and resource acquisition required of 
the new role, undesired losses in the performance of other- roles may 
be necessary. , ^ 

J Of special interest in this project has been the sequence from 

f housework to market work forewomen with children. It is seldom that 
market work makTes use of a woman's developed skills in homemaking and 
child care and, hence, the sequence of roles tends to pose problematic 

J discontinuities and resource deficiencies. Moreover, the likfelihood 
of problematic role sequences is increasingly prevalent. among men who 
find that tffeir current occupation no longer can be pursued, because 
*of changes in material technology, market conditions^, and personal 
disabilities. 
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Sequeifqes across occupational roles may pose two types of adap- 
tational problems: .(1) They may require a large investment in new 

y_ ' • i 



knowledge and other resources, which ^either displace pr supplement 
current resources; and/or (2) they may involve substantial losses in 
the value of the assets in the individual's role repertoire • In the 
first case, an onerous investment of time is necessary in educational 
activity and skills development, and in the latter, there may be an 
undesired loss in the value of the individual's role portfolio. 

To characterize these types of adaptational problems precisely, 
we must have a method for evaluating the stock of resources and knowl- 
edge K^' and that is associated with a repertoire. We shall do so 
by defining V. (the value of R ) as the amount of time that a 
person wcmld have to invest to acquire R_. , in view of today tech- 
yiology and his ouvrent^trans formation function. This means thafe* tech- 
nological change may have the consequence of increasing V , or it 
. J > ^ . 

may decrease V.> by making resources easier to acquire (e . g, , increas- 
ing output per person),, and thereby reducing the amount of time it ^ 
would take to acqiiire them. The value of the stock of knpwled irrele- 
vant to role i, V< , may be similarly, defined . * Henc6, the value of 

1 , t , / . ' • • ^ 

resources associated with a role is (V. ^ + V.. ), and the value of 

the repertoire is V .=^*Z (V. + V.. ). With these definitions, we 

>- i > * 

n^ay icientify problematic -rple sequences with circumstances in which 

large, ' significant increases in (V. + V.. ) are required at a given 
. 1 , t J ^ > ^ 

level of technology, and/or when significant elements of V must be 
d^placed, 

*^ Role sequences for the elderly are most often decremental in the 
'sense tliat the value of role portfolios (the V^) is likely .to'.fall 
precipitously as- work and/or- family roles are stripped away. However, 
the? loss of such roles tends\:o liberate large amounts of » time for the 
performance of other roles of lesser "value" — roles that ma^ (even- 
tually) represent satisfactory substitutes for the central rales of 
earlier adult life in spite of having a Igwer (investment time) valua- 
-tion. Hence, when we refer to role loss among the' elderly, we may do 
so'' 'rather unambiguously when the value of the portfolio is considered. 
But such role losses are not invariably connected with negative affect. 
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ADAPTATION AND AFFECTIVE RESPONSE 

In presenting this model of adaptation, we have implicitly assumed 
that adaptj^tiop is desired by persons and that role incumbents can be 
expected to make the effort to accumulate knowledge and other fesoui'ces 
to maintain a level of performance consistent with social expectations. 
In fact, the exigencies of role portfolio management do not permit such * 
a simple characterization of the problem. 

We have seen that role conflicts may arise that force a person to 
choose which of his roles "are to suffer obsolescence and, perhaps, 
eventual abandonment. Such. a forced choice may arise because of a 
previous decision to exact a set of roles that poses excessive perform- ' 
ance and adaptive tiine requirements. Sometimes, persons have a choice „ 
regarding the elements in this set of roles ^and can be.-^^id* to^have con- 
structed a conflict situation fgr themselves 1 If^ so; %the "r^ional" 
individual^ will, try, fo ensure that the losses associated with obsoles- > 
^cence in. some roles are'moije than- compensated by the performance gains 
in other roles. Hence, although a person may prefer to avoid obsoles- 
cense in, all roles, great distress, or negative affect, is not invariably 
associated with obsolescence in certain roles. 

In contrast, role conflicts may aris.^ that pose serious difficulty.- 
For example, the issue of professional obsolescence may present- an in- 
dividual with a conflict between current enactment time and professional 
maintenan^ time with respect to a central, critical role within his 
repertoire*. In the absence of some mechanism for reducing the time 
requirements associated wi ♦'hN^ij^ctment and/or maintenance, negative 
affect can be anticipated. 

When such inadvertent role conflicts arise, changes in an indi- 
vidual's repertoire become necessary. If he remains ''excessively" long 
in an obsolescent role, he may suffer forcible expulsion from that role; 
it would be better if he prepared early to adopt a new set of roles con- 
sistent with his capabilities. In the latter case, the possibility of" 
adopting a new role set, or repertoire, without a significant loss of 
human capital requires access to other roles for which the individual's 
current knowledge and resources are useful. If this is possible, 
serious negative affect can be avoided when he shifts from one role 
repertoire to another. 
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However, effecting sequences of roles is made problematic when it 
requires large investments of time in knowledge and resource accumula- 
tion. Such large investments may be infea^ible, or they m^ be feasible 
onljf when many elements of a role portfolio are neglected. Such prob- 
lematic role sequences include those most readily facilitated by* edupa- 
tional instruments; but in the absence of educational and*othfer inter- 
ventions, the individual is forced to accept a loss in the overall 
value of his portfolio/ with the consequence of, ne^al;ive affect. "Nega- 
tive affect arises not .^only. because of the decre,ase in the value of the 
ro\e^ irtci^bent'^s portfolio, but Because there was no available alter- 
native to such a loss. a ■ ^ - 

The incidence of role loss among the elderly gives rise tor cle.ar 
cases of extevnalfiy^ irftposed losses \n the values of portfolios and*vf 
negative affect.. The work and family roles that are often lost to the ^ 
elderly are replaced only infrequently by other roles of similar (time 
investment) value. Hence, the avoidance of negative affect requires 
(1) socialization processes that alter the individual's self-expectations 
so that a lower valued portfolio is acceptable, atrd/or (2) external 
social supports that compensate for the loss of personal assets. 

SUMMARY 

We have prese.nted a formal analysis of adaptation. This model has 
identified knowledge and other resouroes as the factors underlying 
effective role enactment and role maintenance times as critical re- 
straints on the feasibility .of adaptation to changes in technology. 
The model defines role conflict and role loss in a way that will fa- 
ciritate the discussion of selected role* groups in the following chap- 
ters; and the model clarifies the relationship between role loss 4nd 
negative affect. 

Because^this model may be the f^^st to define technological change 
and adaptation to change in a broad behavioral context, it has the po^ 
tentidl of becpming the conceptual .basis of other work that considers 
the interrelationship between changea in socially defined expectations 
of role enactment and the adaptive processes of individuals. 
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' ^ Chapter 3 

PROFESSIONAL OBSOLESCENCE IN ENGINEERING -AND l-fePICINE^ 



In terms of our model of adaptation, professional obsolescence 
emerges from conflicts between the. time requirements of current role 
performance arid long-term mairitenance of the same role. Problems of 
long-term maintenance are difficult to solve in a number of professions 
because specific: future job requirements are often not known, and the 
range of possible requirements is quite extensive; a person is seldom 
able to devote the- necessary time to current responsibilities and main- 
tain overall professional competence. 

Moreover, nonknowledge resources , (R J are limited as substitutes 
for professional knowledge (K^) . The principal resource ayailable tends 
to be the work place itself, not simply as a source of knowledge but as 
an environment iti which various kinds and levels, of knowledge may.be 
used effectively. For example, when an individual lacks technical ex- 
pertise in an area, the organization mdy be able to provide colleagues 
who have the necessary knowledge. Or persons whose technical knowledge , 
is obsolescent may be promoted to managerial positions, if they are 
fortunate, ©ather than 'suffer decreased effectiveness in technical posi- 
tions. These possibilities for advancement, or for choosing amon| dif- 
ferent types of activities, tend to be more numerous when the activities 
of the profession are growing rapidly relative to the supply of profes- 
sional workers, but become quite limited when economic and other factors 
limit tKe available options. Unfortunately, there has been little re- 
search on the specific manner and extent to which organizations function 
as supplementary resources in role enactment. ♦ . - 

The literature on professional obsolescence most often features 
the engineer, whose need for continuing educational activity has been 



Conflicts between different, contemporaneous roles may also have 
the effect of reducing short-run and/or long-run effectiveness; these 
conflicts will be discussed in the next section of this chapter. * ^ 
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described as urgent, if not 'overwhelming, and whose curteni^ level of 
professional competence /is not infrequently inadequate relative to 
currpnt,. as well as fut^ure, job requirements. This focus on engineer- 
*ing arises from three factors: the growth of new knowledge in the 
various engineering- fields during the last twenty years, the dramatic 
disjuncture in the form of engineering education that followed the 
launching of Sputnik- in 1957, and the rise of unemployment among en- 
gineers iij^^ the late 1960s as aerospate employment began to taper off. 

The ^iirrent growth of new knowledge in engineering j is such that 
some obse^ers believe that one-fifth to pne-third of an engineer's 
working t^^me^ should be devoted to updating activity • (Berenson, 1966; 
Kaufman, 1^9|4) . These estimates of necessary maintenance time are 
not basedlo^ carefully controlled observations of professional activity. 
And, deafly, the amount of time require*^ to arrest obs()lescence varies 
' widely among engineers as a function of their .area of specialization 
and the specific character of current and expected future job' responsi- 
bilities. Yet, the amouat of time required on the average seems quite 
high—so high that one may assume /that most professionals are not, in 
fact, keeping up-to-date (Kaufman, 1974). Roney\(1966) - reports that 
at leas,t one engineer out of fifteen suffers' obsdi-escenc 
curren;0j6t assignment -and over half suffer gM^al professional ob- 
solescence • The problems of engineers in av^ding obsolescence ar6 
parti(|ilarly aggravated by the apparent fact, that many, and 'perhaps 
most,|engineering-related jobs are rather routine-and contain l;Lttle ^ 
sci^niific conte/irit. ^ ^ 

The launching of Sputnik, had the effect of reorienting American 
engineering educat;ion toward a more scientific basis. Mathematics 
received greater stress and new fields of research specialties arose. 
This shifl^ in the style and orientation of the engineering profession 
jeopardized the job security of older engineers, reduced their job 
mobility, and made them especially vulnerable to fluctuations in tlie 
market demand for engineering activity. 

A . rapidly changing state of the art is also characteristic of -the 
medical profession. According to Cooper (1974) , medical knowledge 
doubles every eight to ten years; and some have argued that current 
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medical education* becomes obsolete within five years after graduation. 
(Breese, 1971). As those for engineers, these e^imates of the rate 
of growth in medical knowledge are not based on sophisticated method- 
ology, and there appear to be no scientific studies on the" problem. 

— t ■ • ■ 

However, an awaifeness of knowledge obsolescence permeates the* litera- 
ture on continuing education. 

Recent legal decisions have held that a physician is responsible 
for the level of skill available ^'in his specialty anywhere^ not just 
for the "average' alciii and care of his community" (Federman, 1970, 
pp. 237-238). These decisions have provided an impetus to physicians 
tp continue medical education. The threat of coercion contained in 
public and legislative discussion' of mandatory relicensing procedures 
for physicians has also contributed to the desire of the American 
Medical Association and stat^ associations to initiate and implement 
programs pfcontlnuiag education (Opfel, 1973)1 Moreover, medioal 
practitioners ha\&e had to face the development of new disciplines, such 
as perinatal medicine, and a marked decrease in the time lag between 
discovery of a scientific* advance and its practical application (Breese, 
1971). 

i n^the * nex t " -s e c tlons- o f-± hl-s - chap t er-,— we— s ha-Hr -d-i-s^ us & -eont iaudng— 

educational activity in engineering and in medicine, and conclude with 
a consideration of th(e~^if ferences betveen these two fields as l^hey 
relate to the maintenance of professional effectiveness. Although 
neither field can be said to be typical of professions generally, they 
permit interesting contrasts with each, other. 

ENGINEERS: THE ORGANIZATIONAL CONTEXT AS ^ A RESOURCE 

There is general agreement that characteristics of the work place . 
are most important to the maintenance^'f effectiveness in engineei:ing. 
Work place characteristics are important because they tend to define 
for the engineer the consequences of allociating productive hours to 
continuing educational activity as opposed to immediate job requirements 
In the absence of encouragement on the part of immediate supervisors, a 
conflict, may develop between the requireigents of job responsibilities 
and the maintenance of effectiveness for potetitial future roles; this 
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conflict is too often resolved in favor of an "excessive" preoccupa- 
tion with short-run goals, to the detriment of continuing educational 
activity. . • , 

Too often the employer is concerned with ways of enhancing the 
immediate goals of the company, with' the individual's needs a second- 
ary interest. The individual, however, may be concerned with his long- 
range career goals (Dill, 1971; Renck, 1969). These two orientations 
may coincide ii^ terms of the implications for learning activity , .but 
such coincidences cannot be presumed if the firm has i^ot already made 
significant educational investments in the worker's productivity. 
According to Kaufman (1974), jobs in aerospace, R&D, and '^the federal 
government are ^generally better jLn providing for continuinj: education 
than those in the construction, chemical, and petroleum industries and 
in local goverftfti^tit ; inosr- o^^ seetn to actively discourage 

professional nraintenancfe. " - ^ . 

- w- Some%empl6yer^, Kaufman rely on formal, educational insti- 

tution's as a substitute far fulfilling their -responsibility for analyz- 
ing the" educational needs of their staffs '^nd devel^oping more meaningful 
(firm-specific) approaches to updating! However/. 42 percent of the 
respondents in a sample of 290 scientists and engineers, cited onrthe- 
job problem-solving ak* the- primary source of *^fruitful learning experi- 
ence" (Margulies and Raia, 1967) , ^and an-" additional 20 percent: clted^,^ 
on-the-job collegial interaction as primary. Only 14 percent tndicat^ 
the primacy of formal courses in-houee pi» off-site. Margulies and Raia 
concluded that- organizational climate is the most important factor tn 
maintaining scientific and engineering competence , The principal 
"climate" varriables include openness of communication, the responsive- 
ness of organizations to the needs of individuals for development, tjie 
individual's ability to seek and find help, the' nature of colleague 
interaction, • the extent to which flexible team effort is employed, and 
the autonomy of individual - scientists and engineers in the organization. 

In an excellent paper on the subject, Dill^ (1971) indicates that 
managers and professionals tend to engage in short-range tasks and are 
measured by short-range results, ks a result, they are * - 
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readily forced into habits of allocating time and, energies 
that run counter to [ttieir]^ mounting any sustained effort 
•at^^^ieia^ing^^^ skills. It is other prob- 

l|g^s^>^ time man^aseme'Atir ©n tbe job, in fact, that have led 
■^my\^i^^\^%^^ training specialists to the conclusion that 
, t$J|^;rfi3fearAing can only—c^^e place at t^Lmes and in 'places where 




4 l^'v^the learner is* tcitally disengaged from ongoine^^b-jjj^esc 
;/.|MDill. p. 52] ; - f^^W^' 



ssures . 



- Dill's comlnents we^e directed toward the problem of motivation 
oward continuing education, in light of the pressure of other work, 
tlfe frequent, /unavailability of effective role m<^dels, and the "dis- 
comforts of r^arning** in an environment* that contains too much" infor- 
mation, as well as inaccurate information. Professionals must want 
J to ask questions and know Kow to do so, and in the absence of these , 
, factors, ^'organizational changes that reduce barriers to communication 
.have little effect" (p. 55). Hence, professionals need the skills 
►associated with effective basic education and an environment that en- 
courages the use and development of these skills.' Dill' suggests, 
h9wever,^ that such an environment can be problematic f or.^ the organiza- 
tion in the short run, because it enables prof essi«nals to shift to ^ 
other employers. "Although defections give ulcers to personnel man- 
agers-,— they^-can -be heal thy^for-theorganxzatl on "and 



moves" (p. 56). Such an organization must be "more loosely coupled" 
than is co^on among today's organizations. But with'a proper orga- 
nizational environment, persons should be able to pursue sel'f. -education 
through interpersonal interaction, jjob tasks, and the use of modem ' \ 
educational technologies. 

- . i 
CONTINUIN^^NG INHERING ^ EDUCATION • . ^ - , 

J^lications of the literature on engineering ob^solescence 




point cc^^i^flPtently .to the importance, of basic educational preparation 
and the worlc place. However, formal courses in continuing education 
are of importance. In this regard, we shall review highlights of a 
report to the National Science Foundation on this issue (Renck, 1969). 

The Renck study was based on an analysis of 17 larg^ R&D labora- 
atoir.ies *and nearby -colleges and universities, and involved interviews; 
with 95 R&D executives, 205 scientists ^and engineers, and 71 persons 

.52 ■ . \ 



-40- 



lit 24 universities and colleges. The sample was not random, but con- , 

centratea on laboratories that had some experience in continuing 

education. ^ , - - 

The definition of obsolescence used by Renck and others. is com- • 
patible with our 'own in that it stresses ,the time-dependent process 
of obsolescence rather than the problem of being obsolete. Their 
focu^ on continuing ^^lucation ^as broad and iijcluded "upgrading" and' 
"diversification" into new* professional areas as well as updating 
activities. * , ;> . 

Programs appropriate to these objectives were fairly uniformly 
provided by the laboratories reviewed by Renck. These programs in- 
cluded expenses paid to meetings, tuition refund on^courses taken off- 
site, sabbatical leave with pay, off-site short courses; and courses 
and conferences within the laboratory. 

The determination of educational needs was made by a special com-, 
mittee in nine of the laboratories, while six itsed unsystematic "seat '--r . • 
•of the pants" methods. However, none of the selected laboratories 
•sought to evaluate the benefits of the continuing education program, ' 
nor the relative merits of the various components; 

Only 23 percent of the employers indicated^satisf action with the 
existing structure of continuing educational programs. Needs were 
expressed in the following areas (percentage): 

i ' ' ' ' - / 

In-lab courses 17 ]^ ^ , 

* In-lab lectures • , . 12 

Paic^ educational leave • ii 

Supervisory . . . 8 . 

Off-site short intensive courses 6 

Expenses paid to meetings 5 

Tuition refund ^ for noncredit courses 4 

^ , Workshops on specific topics ••••^^ ^ 

* On-the-job reading time ^ 

. Improved university programs ^ 

In-lab courses were considered important because of the direct 
relevance of such courses to an employee's, work and because he could 

^"^^ *Our analytical framework would place upgrading anH diversifica- 
tion under the rubric of role sequencing, rather than role maintenance. 
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disciiss the. problems in a meaniTigful way with classmates. These courses 

^ ■■ 

were sought as a way of satisfying refresher find updating needs of R&D 
personnel. University credit courses were considered t;o be important 
for basic educational development: diversification and upgrading. 
But neither engineers nor university personnel considered %he updating 
process as one for which formal educational institutions couTd play an 
important role. The only important updating role for the univj^rsities 
seems to be in short intensive courses. Such courses could be poten- 
tially disruptive if offered on-site, but are ijseful to those persons 
whose schedules do not permit less intensive^ prolonged, or continuous 

* OR . . 

educational activity. ^ * 

Renck strongly urged close* collaboration between universities arid, 
nearby laboratories. ^ It was felt that such collaboration would lead 1 
to greater freedom on the part'j)f engineers to devote time tS) university, 
c&urses and would increase faculty understanding of laboratory problems. 
Such collaboration must be mutually beneficial, however, in that the 
university .faculty should benefit by having access. to company-owned 
facilities,, which may not be available on campus, and/or consulting 
relatiohships with the company. 

Renck concludes tfiat continuing education programs will be more 
effective when there is adequate financfrig (generally by the employer) ; 
when the learning experience is worthwhile; when the courses are con- 
sistent wi£h university standards; and when the faculty that teaches 
such courses has standard academic credentials. - ^ 

The implications of the Renck study for nop-R&D scientists and 
engineers are not self-evident. On one hand, R&D personnel are more > 
likely than those in industry to require continuous learning activities 
as a routine requirement of their work; and they* are likely to be among 
the better trained and intellectually more capable persons in their 
professions. These factors would increase the utility of on-the-job 
activity as' a valuable source of updating activities^ On the other hand, 
the required rate of new learning associated within R&D work may be 
sufficiently high as to impose difficult choices on engineers who must 
choose between the immediate demands of researc^jj^activities and theUr 
longer run professional maintenance needs. In'^Sntrast, many engineers. 
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and perhaps some scientists, have daily responsibilfl|ies that do. not 
.require the maintenance of general^rof essional competence. For such 
persons, the type and extent of learning required for the future may - 
depend on unpredictable changes in industrial production, governmental' 
programs, and the state of the economy/ If they are "fortunate,^' they 
may cdl^inue to perform a set' of fairly routine activities until re- 
tirement from the labor 'force; if they are not so fortunate, they may 
find themselves unemployed and^ in need of extensive updating if they 
plan to continue to function as engineers. In this case, it is clear 
that a return to a full-time student role may be necessary before 
effective labor market reentry is possible, 

CONT-INUING MEDICAL . EDUCATION ^ 

As in enginafering, the field of medicine has experienced rapid 
development overJthe years, much of 'which^ arises as a result of tech- 
nological changes and a concomitant growth in knowledge. Physicians 
are showing interest in continuing education because of new scientific 
knowledge and because of other pressures (both externa^ and internal) » 
being experienced by the profession. The general public, many state 
legislatures, and the. U.S. Congress have also expressed interest in 
the importance of physicians keeping up-to-date and in the subject of 
physician competence. Various governmental commissions have formally 
recommended that physicians be required to participate in continuing 
jnedical education. One of the most recent such commissions was the 
Commission on >Iedi^l Malpractice ("Policy Statement on Continuing 
Medical Education," 1973). Perhaps as a result of the convergence of 
all of thfese phenomena, physicians' intere^ and participatiiro- in- 
cohtinuitg education courses (Jiave undergone fairly r^pid- growtlj. * 

Review of Literature 

Surveys of physicians' opinions ("Survey of Continuing Medical 
Education," 1968; Kotre et al., 1971) indicate that most physicians 
pursue some means'" of keeping up with new knowledge in their^fiel^, 
and a certain percentage take advantage of special courses or other 
means of continuing education. Many ijhysicians see lack of time and 
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the pressutes of their practice as the major, impediments to their 
ability to pursue continuing education, while general practitioners 
and some specialists claim they suffer from a lack. of access to appro- 
priate continuing education courses. ' * 

The medical literature on continuing education contains references 
to a number of educ^ional modalities: continuous courses, intermittent 
courses, circuit courises, home-study courses, radio or television courses, 
and postgraduate traineeships, * ^ 

In the opinion of Escovitz (197^), the new trends ip medical educa- 
tion include ^ shift 'toward greater roles to be played by the community 
hospital, self -evaluation, and a concer^ for relating efforts in con- 
tinuing education to an analysis of, the quality of patient care; accord- ' 
ing to Escovitz, these trends are mutually supportive/ 

Selzer (1971) places great 'emphasis on the role that could be 
played by the community hospital in continuing education. In his view, 
the hospital in which a physician treats his patients is a logical place 
for the physician to be exposed to continuing education, since staff 
members can then relate naw advances directly to their own patients. 
•He argues that any hospital can develop accredited teaching programs 
if its staff is propet*ly motivated. (The greater use of community ' 
hospitals in continuing education was urged in "An Innovation in ^on- 
tinning Education" (1972), which described a program thai^.is operational 
in \,19 hospitals.). ^ . / ' 

One of the Impediments to thfe development of continip.ng education 
programs has been the lack of «||^eptable accreditation procedures ^or 
the growing number of Bach programs. Moreover , according" to Ruhe (1968)., 
the process of a'ccfeditation itself could be useful in encouraging in- 
s^titutions to assess and improve th^eir programs. 

As of December 1974, a number of state medical associations had 
managed to implement some form of the accreditation process. Forty 
state medical associations had been approved by the Council on Medical 
Education of the AMA for accreditation of '|(xganizations*or institutions 
sponsoring intrastate medical education prbgrams (Mangun, 1974). As 
indicated In Table 3.1, there ha^ been a rapid growth in the number of 
continuing medical education courses in an increasing number of 
-ins^titutions. 
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Table 3.1 



CONTINUING MEDICAL EDUCATION COURSES, 
1961^1962 TO 1974-1975 



Year 


- 

Total 
Courses 
Reported 


No. of 
Primary 
Sponsors 


Location of Courses 


Medical 
Schools 


Hospitals 


J. 

No. 


% 


No. 


% 


1961-1962 


1105 


206 










J.7DZ— D J 


1 1 A A 


^uo 


626 


55 


104 


9 


1963-1964 


1246^ 


267^ 


760 


60^ 


J.63 


13 


1964-1965 


1569 


251 


857 


55\ 


265 


16 


1965-1966 


1641 


252 


863 


53 


351 


21 


1966-1967 


1608 


262. 


910 


57 


338 


21 


1967-1968 


1830 


263 


1000 


54 


224 


12 


1968-1969 


1922 


300 


1024 


53 


370 


19 


1969-J.970 


2016 


323 


886 


44 


441 


22 


1970-1971 


2319 


303 


813 


35 


374 


16 


1971-1972 


2354 


392 


895 


38 


601 


26 . 


1972-1973^ 


2082 


' 253 


•957 


46 


343 


16 


1973-1974^ 


2441 


287 f 


106'l 


43 


426 


18 


1974-1975^ 


3677 


393 


■ 1516 


41 


652 


18 



SOURCE: A. Crowley, (ed. ) , "Continuing Medical 
'Education: Medical Education in the United States^ 
1973-1974,** Sec. IV ^ Journal of the AmeviQ^an Medi- 
: oal Association y Vol. 231, 1975, p. 66. * 



^Includes courses offered by five Canadian schools 
not reported in other years. 

^Includes only courses offered by accredited in- 
stitutions and organizations. 

In January 1970, continuing education became mandatory for member- 
ship in the Oregon Medical Association. Under the plan, specialty orga- 
nizations prepare lists of acceptable study opportunities for physicians, 
and physicians submit a report of their activities in continuing educa- 
tion to the specialty society (Pennington, 1970). Pennington noted that 
under this p^rogram the quality of state and local 'educational programs 
would improve and that inadequacies would be identified. Critics of 
the Oregon plan argued initially that the Medical Association would ^ 
lose a significant number of members, and that the plan would thereby 



'fail to achieve its objective. However, the membership has reacted 
positively to the plan. Since 1970, a number of^ other states have 
followed suit. As of December 1974, twelve state medical associations 
had made policy decisions that may have the effect of requiring con- 
tinuing medical education as a condition for membership (Mangun, 1974). 

The American Academy of Family Physicians was the first specialty 
society to require a specific kind and amount of continuing education 
as a conditibn for membership. By 1974, however, three other societies ^ 
had adopted a continuing medical education requirement for membership 
(Mangun). The additional societies now having this requirement are 
the American College of Radiology, the American Psychiatric /Associa-- 
tion, and the American College of Emergency Physicians. 

State boards of medical examiners also have the potential of plac-; 
ing pressure for continuing education. Thus far, four state boards 
have authorizing legislation that enables them to require the physician 
to furnish evidence of his participation in continuing medical educa- 
tion as a prerequigit^to reregistering for a license to practice medi- 
cine. These states are Kansas, Kentucky, Maryland, and New' Mexico 
(Crowley et al., 1973-74). 

Outlook for the Future 

The medicdl profession will probably continue the development of 
continuing education p.rograms, because bf the growth of more scientific 
knowledge, public and governmental concern about the issue of physician 
competence, and the pressures of malpractice suits. 

Although the medical profession thus provides a very good example 
of a field experiencing severe stress from technological* change and 
one that is attempting to respond to this stress in many ways, it appears 
that the quality of, and ^access to, continuing medical education will 
keep developing in the future. As many studies noted, the quality of 

care will probably remain the central is^ue in the development of such 

ft - 

programs . 

Interest in retraining programs and creation of part-time oppor- 
tunities may depend on the profession's perceived manpower needs. With 
projected shortages of physicians i the possibility of retraining other- 
wise^ Inactive physicians may be attractive, especially if this can be 
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accomplished 3t relatively low cost. 'In the past, many physician^ 
'may have been able to drop out iof the profession for some time and 
return to practice without retraining, if they wished, since there 
are few legai^barriers to reentry. If recertif ication and relicensing 
pressures continue to acizeler.ate, however, they soon may no longer be 
able to do so. *^ 

Perhaps because of the many pressures that have been placed on 
the medical profession, a fairly wide range of continuing education 
options has been developed.' Of .special importance has' been the role 
played by the American Medical Association, state medical associations, 
and medical specialty societies in interacting with educational .insti- 
tutions, to develop these continuing medical education programs. The 
range of options in continuing medical education includes formalized 
courses that meet on a continuous or intermittent basis, courses that 
involve use of more communications media, post-graduate traineeships , 
attendance at professional meetings, ind the wide variety. of medical 
journals. 

Two particularly interesting innovations have been the development 
of self-assessment tests and the Physicians^ Recognition ^4ward (PRA) 
recently initiated by the AMA to signify 'an individual's engagement in 
continuing\^educational activit Self ^^sessment tests are used to 
help physicians determine their areas of strength and weakness and plan 
a program of continuing education suitable to their needs. The PRA 
acts on an optional form of physician recertif ication and has the ad- 
vantages of ^stimulating interest in continuing medical education, as 
well as informing the public of the physicians' educational activities .-Vv* 

Both the self-assessment tests and the PRA will need further 
opment in the medical profession; other professions might do well to 
scrutinize these developments, as it appears that the conce'pts involved 
might be widely applicable. 

T-HE ORGANIZATIONAL CONTEXT OF MEDICAL PRACTICE 

If we recognize the importance of organizational climate to pro- 

0 

fessional maintenance among engineers, we may presume a comparable re- 
lationship between the organization of medical practice and the degree 
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of Obsolescence. However, the medical literature that we h^ve surveyed ' 
carefully avoids explicit indication that solo physicians are mor^-sub- 
Ject to obsolescence than others, or that some specialists are less * " 
obsolete than others, and so forth. Yet,' there are clear implications 
that general practitioners are less likely to find useful. course of fer- 
^ ings in medical schools, because medical research is^ highly specialized; 
and we question the importance of- hospital affiliation as a source of • • 
continuous learning in light of the growth of updating methods that are^ 
hospital-based. 

Because, many- physicians dov not have the benefits of an ef fective 
organizational context for continuous learning, the development of self- 
assessment techniques is important , esp4cially.^f of g'^eh^^^^ 
(GPs). The latter are the initial contact that , pat ie^js ^n^ke- wiih^^^^ 
system, and hence patients are less likely to be guided, in their chiice'^ ' 
of GPs through referral.' by other physic ianV:.. Moreover; ^pVtient^^arfe 
seldom capable of dire ct|Vc^ssres sing ^ th^ ropdicaX ^k|iow^^dge 'and' diagrtbs-'^^ ' 
-. tio capability of the -^^ac^uitioner • Indieedv,^, many other factbrd ^iay , .. | 
\ emerge; as^mbr^ important ^i^ Ihe'patient * s 'eyaltfation, such ^s the loca- 
tion'-^nddeoor of.^the dffice or the peVf-^mance -of o'ffidfe staff Hence, 
, at 'IS not; cleai^^ that^a sarlc/ general practitioner - is subiectt^to. suffi- * - 
0j " S^T'^ . iiicen^fes, to v^ixtpsU)^ high levels professional competence^.' 

e^en wheii'^sel-E-'^Ve^e^t s.ta\es are-av^abllr-.-as at' mpnit^: of . competence. 



ys- rece^fci bee^^^y^cussed o'ne^eans of e.hsujr- 

iii^^h^a pp hi^'^medical ^ducatiorl^. Hi^m-CJ970) 



disjRu^s^ll thfe"pono#ptro£ poslibility^f « 

r^qUiring^ certifdcatidHfbjr^.examinat oi! '-gxv^^^ c^^^^ for, attendance 
•at .ieduG^adrtal and scientafit? meetiiigs., ;:<)na of 'his main corlAerns %ks 
fhe eat^llshme^t o^t ^'^ feaiibl,^ f.ecertiflcatlon ^gtemr Recte^fcly, cKe 
^^^^^r^^^^^^^'^^"^^^^ Practice, adopted? a recertiflcation rec^uiremeiif , 
, « and»^i o'eher m4^icai;gTE)^e(!il^ boards |tow advocate recOTt■^^flctftion^^^^ 
^ are in; the prjfcess ^sliablishinR rfij^ce^^ and l-eoWrement.s YJiLndun , 



prp'^:ess ^¥^^s*tablishing^^ and '^Qqiriirements (j^ 



clear ^.t^at imposing r^^^.^^ication requirements with h^h \ 
: <f-**^^^^2"^^/^^ cailiiot ^b^^cJey.elfc^^ considerab^ 

rf,- oppositi?fir.^^ physicians. HoWeyer, sUW requirements could and, \ t V . .1 
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perhaps should be developed along with the development of updating ' ^ 
mechanisms accessible to physicians_ in all geographic locations, orga- 
nizational contexts, and medical specialties. * , 

SUMMARY ' 

We have noted the considerable effort among physicians toward con- 
tinuing education,^certification, and mandatory updating activity. This 
effort has benefite'd from the power and resources of medical associa^ 
tions, but the underlying motive force has been the rising piiblic and 
priy^lte demand for high-quality medical care. 

When engineers become obsolete, they may be given new positions 
that are consistent with their abilities, or told to go elsewhere." 
Physicians, however, may continue to practice their profession, even 
In the face of considerable obsolescence. The cost of this obsoles- 
cence cannot be measured by unemployment rates among physicians, but 
by the unwa^r,ant^ deaths, illness, disabilities, and social losses 
■ associated with-s^^b^t^dtrd medical care. In, recent years, these pri- 
vate and social costs h^ been rejected in the growing incidence of 
malpractice suits, which ftave^d insurance companies to raise mal- 
practice insurance rates tl ^sicians. These higher insurance costs 
are largely passed on to pltients. Hence, the effect of medical obsoles 
cence is not restric^led to Violated physicians; and it has been in the 
self-interest of physicians iii general to avoid the development of 
obsolescence in theirf^ld. _ 

Although it is clear that formal educational institutipns are sig- 
nificant in the development of new ^techniques in medicine and engineer- 
ing, the importance of such institutions as providers of continuing ; 
education for practicing professionals appears^.tp be relatively modest. 
For physicians, there is a growing emphasis dn the use of community 
hospi^ls and learning centers; and among engineers, on-the-job experi- 
ences a+e cited as the primary source of new knowledge. 

The relative unimportance of formal educational institutions as 
providers of continuing education for professionals may be inherent in 
the structure; of th^ problem. Yet, we cannot be certain that educa- 
tional institutions ate not simply failing to provide their proper, 
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socially optional share of continuing educational activity. Certainly, 
the cpmmon academic emphasis on front-line research militates against 
continuing education as a high-priority* activity* For these reasons , 
we cannot easily assess the performance of these institutions relative 
to their potential. Considerable additional research will be required. 
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Chapter 4 



r 



TECHNOLOGICAL CHANGE AND ROLE SEQUENCES: 



is^- • - SPECIAL PROBLEMS OF WOl^N 



INTRODUCTION ' ' * ^ 

The effect of ,technological change on the enactment of ^he- work 
role is, to a certain extent^ the same forewomen workers as it is for 
men. Automation, - for example-, has eliminated some of- the least-skilled 
jobs performed ;by both vyomen and men. The rapid pa^ of technological*, 
change renders both women and men wQrkerSj depending on their occupa- 
tions, prone to knowledge obsolescence. The threaiD of obsolescence 
makes it essential that* vulnerable workers, regardless of gender, allo- 

' cate time to the use of educational resources. 

Ftbwever, the effect of technological change on ii^omen worker^ is 
unique In two important ways: (1) as wives and/or mothers, they gen- 
erally bear primary responsibility for home maintenance a^id child- 

\rearing, and (2) because of difficulties in meeting the demands of their 
multiple roles, they move^ in and out of the labor force far more ex'tfen- • 
sively than do men. Consequently, their work lives are characterized 
by discontinul'ty , and the maintenance of effective .work role performance 
is considerably mo.re problematic for women than it is for men. TJjey 
are more prone to obsolescence in the sense that they are more likely 
to "lose" skills and information during periods in which they are not 
working* And it is more difficult for women in general to make effec- 
tive use of educat^p/nal resources, either on the job or for the more 
extensiv'e updating needed to reenter the labor market, since the-demands 
of. their domestic ^cfLes compete^ for major portions af their scarce time 
and energy. ^ ' 

In this chapter we review the literature concerning the labor force 
participation o^ women, focusing on their special problems of career 
discontinuity, and th^ management of multiple roles. We attempt to assess 
the role of technological change in exacerbating or alleviating' problems 
in the maintenaft'ce of effective role performances and to characterize 
the current state of educational and ot.her reaources for managing role 
strain. - - 
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At the outset, it is apparent that there is a tremendous heed for 
research in this area. . Perhaps the most striking discovery of our . 
literature search was how little is known, beyond the level" of assump- 
tion or anecdote, of the problems and needs of ^women who work or wish 
to work. We have no idea, for example, how many wotien are affected by 
obsolescence or how many'women woul'd vork if barriers to their employr ' 
ment were removed. . ^ 

• The empirical evidence tha*t does exist is based on analyses of 
cross-sectional data, arid does not adequately reveal the factors in- 
fluencing actual decisions of women regarding employment. The only 
longitudinal data we are aware of was gathered, for the Manpower Admin- 
istration by Herbert Parnes and the Ohio State University Center for 
Human Resoii^es Research (Shea et al., 1970^, Kim et al., 1973). However,, 
the data are not very useful for our purposes, because j^of the importance 
of recent chang£.s in the work-life patterns of women, Because working 
women constituted only one of the populations of interest in that in- 
vestigation, knd because many questions of relevance to this report 
were not posei^ Clearly^ the effective formulation of educ^itional 
policies regarding women workers will have to await the results of more 
intensive empirical investigation. 

Our concern with the effect of technology on women* workers is 
focused on two adaptation problems suggested by the role-theoretic 
framework: (1) the problem of managirig the transition from the home- 
maker role to an* occupational role, or tl]^e problem of reentry; and 
(2) the p^yafeifim of managing, the role Gonflict between family and occu- 
pational ToWs. This latter problem is likely to affect the majority 
of women workers at one time or anotho^ whereas the problem of role, 
transition pertains primarily to women whose careers are discontini^us. 

In terms of -the adaptation model, the effect of technology on the 
first problem, role transition, is to exacerbate the problems of obso- 
lescence associated with technological change by increasing the magnitude 
of new learning, required by work force discontinuity, and, simultaneously, 
technology is a source -of increased resources available to help alleviate 
the stress caused b^ role conflict. 
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ROLE TRANSITION: JOB REENTRY 

Reentry into the occupational world after a period of exclusive 
devotion to homemaking and child care is a special, rathei;, dramatic 
instance of the problem of transition between discontinuous roles. 
Dougharty (1975) has aptly summarized the conditions for the success- 
ful reentry of housewives into ttie labor market : (1) They must have 
retained a certain^ level of ^capability in an occupation (either the 
role requirements do not change and their, skills have not deteriorated, 
or they must have kept ^p with changes in the occupation); (2) they are 
able to find jobs requiring skills that may be learned quickly; or 
(3) they are able to find a job at; a skill* level Idwer than that re- 
quired for th^^t: previous jobs. / 

Unfortonately, the literature oh women workers offers Very little 
evidence regarding the reentry process. Much of what Is writteg con- 
sists of impressionistic evidence .-nd unsupported assumptions. There 
has as yet been no large-scale investigation of the scope and dimensions 
of the reentry problem. No attempt has been made to assess the needs 
of women who fall into tFlts category* (Dougharty; conversation with 
Helen Astin, February 1975). , • 

If there is little empirical evidence regarding the reentry pro- 
cess, even/ less is known about the effects of technology on reentry. 
Few studies of the effect of technological change on employment have 
focused on specific effects on the employment of women (Wells, 1970). 

Discussions of the effect on technological change on employment 
generally deal with rather broaid consequences, perhaps because the mean- 
ing of technological change itself is so difficult to specify. ' Its 
effect rarely is direct; rather, it depends on the response of the 
social structure, particularly ^the occupational structure, into which 
it is introduced (Harvard Program on Technology and Society , ^ 1969) . - 
The Harvard program ha? identified two major foci of the effect 
of - technologicalpHmge on jthe world of work that are of relevance tp _^ 
the reentering w^HMk (1) the changing occupational structure, and Vv V 
(2) the importance and rapid obsolescence of knowledge. - 



A 

Changingv Occupational Structure 

The Harvard program reports "no disagreement" on the long-term 
effecl/s of technology on the demand for certain occupations: a gradual 
elimination of the least skilled occupations and growth in professional/ 
teclWcal and white collar occupations. The Women's Bureau of the De- 
partment of Labor (1973) predicts that the highest growth rate between 
1970 and 1980 will be experienced in professional and technical^f ields 
(39 percent), craftsmen and foremen (20 percent) , managers and admin- 
istrators (15 percent), and operatives (11 percent). There already is 
a reduced demand for unskilled and/or' physical labor, some semiskilled 
jobs in sales and service, some clerical jobs such as bookkeeping and 
payroll clerk, and entry-level jobs in banking and insurance (Wells, ^ 
1970). . 

There appears to be wide agreement that women who wish to enter or 
reenter the labor market should aim for professional and technical 
careers, currently dominated by men, and make the proper choice of basic 
education or upgrade their education accordingly (Bureau of Labor , 
Statistics, 1970; Seear, 1971; Department of Labor, 1973; Wood, 1974). 
Wood (p. 305) considers this ^ 

the only alternative to the increased crowding of women into . 
relatively low-skilled, low-paid occupations and a further 
rise in the' unemployment irate for women workers, which is 
already above th^t for men. 

Obsolescence ' , ^ 

The report of the Harvard program finds the growth in manpower de- 
mand for professional and technical workers indicative of the key role 
of knowledge in a highly technological society. Older mobility .patKs , 
based on service and experience, have become less viable. Harvard con- 
tends; education and technical expertise have become more important. 

However, knowledge, once acquired, does not necessarily retain its 
market value. In an era of rapid technologi^ change, knowledge and 
skills may rapidly become obsolete. Obsolescence affects all occupa- 
tional strata, but it is particularly critical for professionals, 



whose expertise is no longer secure once acquired. If they 
are to retain their status, they must assimilate the new 
knowledge which is constantly being generated. [Harvard 
Program on Technology and Society, 1969, p. 7] 

The obsolescence problem has obvious implications for women re- 
entering the labor force. The discontinuous career pattern not only 
accelerates the rate at which knowledge and skills are lost, but it 
removes women from the locus of continuirig on-the-job learning activity 
The seriousness of the problem is illustrated ^ the situation of women 
chemists: 

Women chemists, who often leave employment for extended 
periods of time to rear a family or for other obligations, 
are in an especially vulnerable position for losing pro- 
fessional competence. As many of them re-enter the labor 
force, they find their skills rusty and their theoretical 
knowledge less than satisfactory — if, in fact, they are 
able to obtain jobs in the field of cliemistry at all.. 
This is a great loss not only to the women but to'' the pro- 
fession itself. [Rogers, 1970, p. 1] 

The societal loss due to underutilization of woman professionals may 

be of even greater significance than that""incumbent on obsolescence of 

i'^^ skilled workers. Although the number of women professionals is 

relatively small, their knowledge and skill losses,^^ and consequently 

the amount of time needed to rfegain these skillfe, are potenti^ally much 

greater. ?. . ' 

» 

Unfortunately, the limited literature that considers ' the effect 
of technological change on women's employment and the literature on 
reentry give much less attention to the problem of obsolescence 'than to 
the problem of the changing distribution of demand (e.g., see Guilbert, 
1970; Wells, 1970; Seear, 1971). Obsolescence is assumed to be-a 
natural consequence of the two-phase career pattern (Kreps, 1971), but 
there has not yet been any attempt to investigate empirically the scope 
and dimensions of the problem as it affects women workers in general. 

However, the literature does suggest that few women anticipate 
obsolescence and plan ahead for rfeentry (Rosenfield and Perrela, 1965; 
Kreps, 1971; Seear, 1971). Because the first part of the 'two-phase 
career is often short and reentry is uncertain, ' - 
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the split care^er thus effectively dampens interest in job 
preparation in youth when it could be acquired, and makes it 
more essential, in middle age when educational resources are 
limited. [Kreps, 1971, p. vi'ii] ^ ' ^ s 

Many women, then, find themselves at mid-life seeking reentry into the 

labor market but lacking job-hunting skills and information about the 

labor market (Seear, 1971; Moser, 1974); information about where to go 

for assistance JSeear) ; self-confidence due to .lack of recent experience 
m ■ 

in the occupational world (Seear); and geographic mobility (Niemi, 1974). 

. " * • 

MULTIPLE ROLES AND ROLE CONFLICT 

The literature on the management of multiple roles suffers from 
the same deficiencies as the rest of the literature on -women workers; 
Not only is there too little of it, but what there is often is super- 
ficial or too limited in scope. The sociological research on role 
conflict primarily consists of studies that emphasize personal adjust- 
ments in role demands and the seqbencjLng of peak, role involvements as 
methods of freeing time for work study. The economic research on « 
time budgeting, however, gives greater attention to the^ole of house- 
hold labor-saving devices in easing the demands associated with house- 
keeping. " ' : 

The sociological research on role conflict among*" working women 
is. g[.uite limited, although provocative, and consists mainly of rela- 
tively recent case studies of "two-career" families — families in which 
both husband and wife pursue full-time professional careers (Rapaport 
and Rapaport, 1971; Holmstrom, 1972; Poloma, 1972). 

The difficulties in maintaining the two-career family, according 
to Holmstrom, . stem from two primary sources: (1) the rigidity of the 
occupational world that calls for a "careerist life-style" of single- 
minded, uninterrupted involvement in one's occupation; and (2) the 
isolation of the nuclear family, in which the husband and wife are the 
only adults who may be relied on for child care. These factors combine 
to create role conflict for both husband and wife, a conflict that is 
experienced most keenly by the wife, because she most often carries 
primary responsibility for managing housekeeping and child-rearing 
tasks. 7 3 - 
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Overload dilemmas, created by excessive role demands. 



Social network dilemmas, or strains in maintaining friend 
and kin relationships that result from overloads in work 
and family role systems. 

Role-cycling dilemmas, or general problems in meshing peak 
involvements in family, career, and social network role 
systems. 



In the absence of alternative modes of occupational involvement 
and family ^life, these stresses generally are resolved 1:hrough a com- 
plex process of role bargaining (adjustment -of role expectations) and 
role oyoling^ which exhibits certain regularities. In each of the 
studies cited above, the typical solution involved compromises (the 
husband's career usually took priority over the wife's, and the wife's 
family roles took priority over her work roles) , role-sequencing (so 
that peaks in family and career involvement on the part of the wife 
did not occur simultaneously) through discontinuous or part-time em- 
ployment, and the useyOf outside help with housekeeping and child- 
rearing. ' : ^ 

Because wo^en in higher status occupations enjoy greater earnings 
and, hence, have more resources that may act as effective substitutes 
for their own time in family activity, it is possible that they are 

. ' 74 
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able to effect efficiencies in ^family responsibilities that more than 
compensate for the greater time devoted' to work activity. 

^ It may be conclufled, then, that the extent of actual role c;onflict 
among women depends largely on the social and other resources avail-'* ' 
able to them for facilitating continued ef fectlvenass of family and 
work roles. Unfortunately, little research has been done on the nature, 
extent, and usefulness of ^ch facilitative mechanisms. 

Sweet (1973) raises what he considers unanswered . quest ions regard- 
ing women's employment and time allocation:^ 



1. To what extent do other family members spend additional time 
' on these household tasks? . * . 

2. To what extent'-are tasks performed by p^urchasing services in 
the market? ' ' ■ 

3. To what extent does the difference in -time allocation between 
employed and nonemployed mothers - indicate that wo|^len who join 
the labor force are either more efficient ^t household tasks 
or have lower standards? " ' . 

The literature suggests, that the most important resources in the 
occupational realm for reducing the stress of role confl:^ct would be 
the possibility of flexible work schedules (Hedges,' 1972; Holmstrom, 
197*2). Many mothers are employed part-time in order to devote more 
time to their families, but it appears that the demand for part-time 
work far exceeds the supply (Seear, 1971; Greenwald, 1973; McClelland, 
1973). As with the heed for child .care, the consensus is that many 
more women would "enter the labor market if more and better part-time 
work were available*. ^ >^ . - ■ 

- ^ , : .7 ^ _ 

Technology clearly has made feasible a' reduction in time devoted 

y 

to household tasks, although at the present time there is debate regard- 
ing the significance of the effect of labor-saving household devices. 
Time-budget comparisons between Europe (in this case, Yugoslavia) and the 
^United States indicate substantial differences in time devoted to house- 
'hold tasks— 3 more hours per day in Yugoslavia than in a representative 
U.S. city. This di f f eret>t;ial is accounted for by fairly large-scale 



variation between the two countries in the social role of women Jhd 
technologically based conveniences such as indoor bathrooms, oentral- 
ized and efficient shopping facilities, and refrigerators, freezers, 
and other ' household equipment (Skorzynski, 1972), 

However, although technology may account for gross differences 
in the demands of homemaking between developed and^ less' develcfped 
countries, there is skepticism regarding Che amount of variation in 
labor force participation that household time-saving devices currently 
account for within the United States (Morgan, 1966; Guilbert, 1970; 
Oppenheimer, 1970) . , ' ' 

Oppenheimer concedes that the incre^ase in the availability and 
quality of labor-saving goods * and services probably \ias facilitated 
the employment of women^but has not been a sufficient conditiftn for 
it, since so many women do Ttotvwork, In any case, most of the major 
time-saveiTs — such as ref rig$ria;tors , supermarkets, convenience foods, 
gas and ejectric ovens, vacuum cleaners, and washing machines or 
laundromats — have been available on a widespread basis to most women 
for quite ^bme time. 

If mechanization of household work were in fact a major stimulant 
to employment, one would have to show that decreases in the burden of 
housework were more substantial from 1940 to the present than from 
190d to 1*940. Oppenheimer argues in some detail that improvements 
made the first part of the century were far more dramatic than in 
the latter part. 

Oppenheimer 's contention is that^ the mechanization of housework 
does not inevitably lead to decreased amounts of time spent on care 
of the home and family. It is quite possible, in fact, that technology 
has led to an increase in housekeeping standards, and, coupled with 
suburbanization, home ownership, and a decline in the use of household 
workers, there could be an intrease in time spent on. homelnaking activ- 
4jties. Such a possibi'lity is increased to the extent to which women 
can find no desirable alternative to housework. 

The literature perhaps underestimates the incremental effects of 
relatively innocuous time-savers, such as. pressure cookers, oven timing 
devices, and convenience foods. Technological improvements of all 
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magnitudes have' no doubt made possible a freeing of time from house- 
work that women can choose, if they wish, to devote to work or to learn- 
ing or to leisure. The choice to devote this time to work^or to learn- 
ing depends on a variety of other variables, which have already been 



'discussed. 



EDUGATIONAL PROGRAMS FOR WOMEN 



• * - This section will consider the demand for education among womenj 
the, major barriers to their use of the educational system, and the 
sociodemographic characteristics of those women most likely to enroll 
in educational programs. * o . 

The literature in this area has a number of def leniencies : Much 
of it is anecdotal or based on small local samples, and few compre- 
hensive evaluations exist that attempt to use data based on random, 
nationally representative samples. Little is known about women's 
career development, and models for adequately formulating and develop- 
ing career goals do not appear to exist. Only recently have data^ about 
the level of enrollment by mature women been collected; and data on the 
characteristics of thesQ women only now are beginning to be collected. 
Moreover, there appear to be no current efforts to askess\QritiQally^ 
the effectiveness of the educational system in helping women reach 
their labor market objectives . ' • - ' 

There clearly is a need for further research in^^is ^rea. For 
example, data about women's experiences with adpargsions processes and 
financial aid policies are scarce. The incidence* of women in continuing 
education programs and th eir ^ attrition-compl et ion r ates ara unknown. 

,A definitive analysis ^^ttKg and courses of stuJjy 

for Women remains' to ^,b^ dohe .^;^nally,^an' evaluation of t\^e net effect 
of continuing education programs long overv^ue. 

-I 

Barriers to the Effective Use of Education Women 

. ^The number of women eifrolled in" institutions of higher learning 
Vhas grown. steadily over 'the years (see Taljle 4.1). However, data have 
, also demonstrated higher attrition rates in the enrollment of women 
students (Londo-n,' 1966; Lopate, 1968; Cless, 1969; Harris, 1970; Cohen, 
1971). . Women tend to drop out not during a course of study but after 
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Table 4.1 



ENROLLMENT OF WOMEN IN EDUCATION 



Year 


1 

" Total, 
Aged 25 to 34 


Total, 
Aged 35 a'nd Over 


1950 


' ■ 47,000^ 


NA^ 


1960 


371,001)^ 


NA 


1970. 


480,000'^ 


NA 


1972 


627,000^ 


418,000^ 


19 73' 


669, 000? 


416,000^ ' - 


'1974 


869,000.S 


548, 000^ 



^.S. Department o5 Labor, Women's Bureau^ Contin- 
uing Education- for ^omen: Current Developments^ U..S. 
Government Printing Office, Washington, D.C., 1974|j^p. ^ 

NA = not available. 

^U.S. Bureau o£ the Census, Current Population Re- 
ports ^ Series P-^; No. 1^.0, "School Enrollment and 
Education of Young Adults and Their Fathers: October 
1960," Government Printing Office, Washington, 

D.C., 1961. 

U.S. Bureau of the Census, Current Population Re'- 
ports y Series P-20, No.* 222^ "School Enrollment: Octo- 
, ber 1970," U:S. Government .Printing Office, Washington, 
D.C., 197K ' . 

^ . ' • ■ 

U.S. ..Bureau^af the Census, Current' Population -Re- 
ports ^ Series^ P-2P, No. 260, "Social and Economic Char- 
acteristics of Students: 1972,1' U. S.* Government' 
Printing Office, W^^bington, D.cl , 0.974. 

if' . ' ' ' ' * 

U.S. Bureau of the-CexisuSj'. Currdrif Population Re^ 

^portSy Series P-26, No,. 27,2, "Social and. Economic Char- 

°acteristics of Students:' October 1973," y.S. Govern- ^ 

ment Printing Office, W,ashington, D.C, 197,4. 

%.^S. Burea.u of the Census, Current Population Re- 
portSy Series P-20,- No.. 278, "School. Enrollments, • ' 
Sgpial and Economic Characteristics of . Student's : Oc-. 
tober 1974 (Advance Report)," U.S . ^Government ^Print- 
ing Off. ice; Washington, D.C. ,,1975. 
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completing one stage, such as after finishing high school or college 
(Harris), The literature on education and continuing education for 
'women has attempted to explain the attrition of women students* by 
identifying a number of related barriers in the educational system, ^ . 

One of the foremost barriers to women's use of the educational 
system has been the discrimination that they have encountered in g^n- , 
ing admission to under^aduate and graduate schools. In a recent re- 
view, the Carnegie Commission on Higher Education (1973) concludes that 
discrimination . against women is much less widespread now than it was 
in the past, but-'it still exists, * Discrimination in a<lmissions can 
also affect older students (Cless, 1969rWaters, 1971), afid 'may have 
a harsher effect on returning women, students. 

Requirements that-^students pursue a course of full-time study can . 
deter women students .with 'family responsibilities from pursuing an 
education (London, 1966; Cohen, 1971; Oltman, 197Z;^Robey, 1972; the 
Carnegie Commission on Higher Education, 1973; Myers, 1974), More 
flexibTe scheduling of classes has^ been advanced as a means of solving 
accessibility problems {London, 1966; Clar^nbach^, ^1970; Oltman, 1972\; 
Mye|^,/l974) , The possibility of part-time status can be very useful 
for women students, because of the expectation; that the years between 
IS and 25 will be deyoted to uninterrupted stxidy ^nd career choice 
"conflicts with social norms apd pressure" for early marriage and child- 
bearing (Lopate, 1968; Cless, 1969), • ' * . 

However, students who wish to attend school part-time may encounter 
special difficulties, because "almost all federal^j^holarship and loan" 
aid and many university scholar^ips are limited, to. students engaged in 
full-time study (Robey, 1972;. Mulligan, 1973; Brandenburg, 1974), This 
barrier may b^ removed if financial aid is made more available- to part- 
tijne 'students (London, 1966 ; "oitman, 1972; Mulligan, 1973), , 

A related obstacle for women^students is the general unavailability 
of chi ld-eare facili ties. If child-care centers were established, more 
women would be able to seek an education (London, 1966; Clarenbach, 1970; 
^Meridith, 1971; Oltman, 1972;'^ Robey , 1972; the. Carnegie Commission on 
Higher Education,, 1973; Mulligan, 1973; Brandenburg, 1974)., 

In summary, there are basic structural barriers that have reduced 
the participation cTf older women in educational activities, Some of 
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these barriers appear to affect both young and old women, while a 
number of the ified barriers either apply mair^y or more severely 

to older women students who are returning to the educational system'. 
The effects of these barriers are compounded by psychological factors 
/such as. the. lack of self-confidence felt by many women, as well as 
the need' many of them feel for assistance 'in^reestablishing basic ^ 
acad[fcmic skills and in scheduling time (Brandenburg, 1974). ^ 

. Continuing Education Programs 

The last fifteen years hav^ seen the- development of an increasing 
number of continuing' education programs for women (U.S. Department of ^ 
Labor, 197^a) . The goals of these continuing educfetidn programs for * 
wotnen have tended to be ve'ry broad (Berry and Loring, 1970) . They 
include attempts to (1) strengthen society's view of what women^^an 
achieve, (2) improve the abilities and competencies of women^ so they • 
even embark on second careers, (3) rebuild women's self-image and ■ ^ ' 
J • 'self-conf idenc^e,- (4) help women resolve identity problems, ancj,(5) 

educate all students and the community about changes in women **s status. • 
- To , meet these goals. Berry and Loring have categorized the fol'low- / 
ang areas in which programs have been developed: 

'^^y. ' • % ' ■ ■ • 

1. Training or retraining to enter specific educational or 

. . ' occupational areas. ! ^- . 

■ ' ■ ' . . , , . ^ ^ 

• . 2. Pe^fsonal enrichment; ' ^ . . ' * 

3. Improving abilities necessary f or ' commtiriity leadership. ' 

^4. Uhderstandifijg of self anil fajEoily. ^ 

5. Improvement or development, of work or Jiomemakihg skills. '" ^ 

Some of the principal features of "these continuing education pro- 
\ . grams^ include limited course loads in .degrfee o-r ndndegree programs;, 

flexible scheduling of classes at convenient hours; liberal provision \ \ 
for transfer of credits; educational and emplo3nnent counseling; fihan- 



A 



cial assistance for part-time study,' child care^ and job placement, or 
re^§;rral services. Eac^ program may contain one or more^of these - ^ 
features. - 
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In many of the continuing education programs^for women, curriculum 
innovations and new educational practices are being developed (Well^ 
and Magruder, 1972). Men and women who desire a degree but do not 
satisfy regular classroom requitements constitute the student body , 
for such programs. 

Although \a number of these programs have the principal objective 
of f acilitatingV the reentry of women in specific occupations (such as 
teaching), programs aimed *at such retraining appear to be in the minor- 
ityr A number of other programs seem to be more "generally concerned 
with helping. women rejoin the labor market. But the^focd^of these pro- 
grams4^vary widely and^ tend to^be largely a -function of rne interest 
qJ^^bhose -involved in developing and implementing the particular prpgram 
(U,S. Departm.ent o£ Labor, 1974d).' It seems< unlikely that the heter- 
^ogeneity of existing programs can be explained on the basis, of differ- 
ences in the needs of women in th-e relevant, communities. 

In 1971, the Women's Bureau of the U.S. Department of Labor pub- 
lished a report that briefly described"376 programs for adult women 
that were sponsored by colleges and universities. Although the avail- 
able program descriptions published in this report are very succinct, 
a number of weaknesses are apparent: / * 



Geographic distribution is limited. , ' 

Financial aid is rare. ' » 

Few schools offer specific refresher courses. 
There was a lack of placement services in many programs. 
The programs listed seem to suffer a scarcity of finan- 
cial resources, and a paucity of staff. ^ 



SUMMARY 



There is considerable evidence that- the , factors that induce greater 
labor force opportunities will continue to gri>w in t:he future. The « 
growth of "women's jobs" and the^ atropl^y of barriers to "men^s jobs"'* 
both cohtribute to this phenomenon. In adiditioh,' a number of studies 
have focused on factors affecting labor force response, or participation 
rates. ^ ' * . ' 
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However, once we go beyond the^ demographics , of Iab.or force activity, 
the literature becomes scarce.* We know little -about the process by 
which women manage their careers, role^ conflicts , and role seqil&hces. 
Even the character of the career patterns is not kuown^r^ How man^ ' 
matyre women in the labor forces are reentrants? How -many enter for -the 
first time in mid-life? What are the educational needs of those who 
enter and who fail to enter the labor &trcef How should one characterize 
existing and needed social resources? * 

In other words, the kind of research that would be the basis^ f6r 
improved social and^educational supports , for the management of the com- 
plex role sequences and role confMcts of mature women hardly has begun. ^' 
Yet, as women become more numerous in t^he labor force, and as thej^ seek 
to enter occupations t^t a'l^e mor'e subject to knowledge obsolescence, 
tjie need for this information will grow. ' ' ' • ^ 

The available data indicate a rather ' limited response on the part ' 
of educational institutio^' to the evolving educational needs of women. 
Programs are limited in/nf&ber; they suffer from limited resources; and 
they vary widely in scope. Generally, the emerging programs do not 
appear to bfe guided by an analysis of the specific needs of women, in < 
terms of labor market reentry and conflict 'between fajnily^and job roles/ 
Nor have the programs been assessed in terms of their effectiveness ip 
facilitating adjustment to technological change. ' - - 

Programs for ^omen may deserve more generous financial and insti- 
tutional support. However, before urging greatly augmented efforts 
toward such .programs, there is a need for research regarding the spe- * 
.clfic needs of. women and the value of various tyg^s of programs. 
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' Chapter 5 
PROBLEMS OF ADAPTATION AMO^G THE ELDERLY 

: '■ ■ n.. 

INTRODUCTION 



RQDUC 
fin 



this section we examine the literature that iV relevant to the 
problem of adaptation to rapid technological* change among the elderly. 
Clearly, there is no nonarbitrary chronological definition of this 
target jpopulatj^^> Aging occyrs throughout ther-tife cycle, and re- 
search subject's often do not report themselves to be old until at le'ast 
<•. " ■ ' " > 

age 80 (Bennett and\Ectman, 1973X, Nevetthelefes , it is common to take 

• * ■ C 

age (60 as" a starting point for studying the proaess of growing old 
. ct^g.g., <;:iark and Anderson, 1967). ' Within the rite-theoretic framework 
^i|g#^^his project, the class of aging person9^ is most conveniently con- 

'i" ■ : ■ 

^^trued in social terms: Aging persons are thglse facing the relinquish- 
ment of central and primaPy "adult'* roles (such as parent or productive 
worker) in transffcion to the status of "elder/' Social ngirms require 
that relinquishment to occur by age 65, while encouraging an even ^^j^^; 
earlier transition (Havighurst, 1973), So defined, approximately 9.9 
percent of the U.S, population falls in ^Tie "aging" categor^ (^||jscusi 
and Zecltliauser , 1974). % 

iij;^The class of aging persons forms a substantial ^e^me^^ of the 
population, albeit one that has Ipn^ been ov^(|ooked tLawtoqj| 1973; 
Gross, 1970; Lowenthal, 1971). It is only comparatively recently that 
aging persons have become visible to researchers and policymakers, an 



emergence accompanied by^ the recognition that the connnunityi|ias an as-^ 
yet unmfet responsibility for creating conditions fjjpablin^gjL^fir people 
to "lead the ^ttdependent, mentally stimulating, and emotionally satis- 
fying lives of which they are capable*" (Jacobs- et al., 1970; Eisdorfer 
and Lawton/ 197'^) . This cTrcumstAnrf> alonp makps thfiL present . farget , 
population a constituency wortby of study, ^particularly since everyone 
is dls tined eventually to join it. Hoyfiver, it gains special interest 
in view of two additional considerations . related t6 the issue of adap^ 

tation to rapid technological change: (1) f^irst, the current cohort 

• • " ' • . • * •' • ^V"' 

of "aging perspns has l^ivep through a period" of~unprece^.nt~e^^ 

tion in technological change (Caudill, 1958; Cassell^, 1970);^thus, they 

91 . • 



comprise a key sample in which to look for the effect of such change 
on human functioning, *(2) Further, facilitating adaptive i:esponses 
to sociohistoric change among *aging persons is of vital national im- 
portancej in lighit of -the ongoing age shift in the population as a — 
whole. DemograplTic research indicates that increasingly larger pirqpor-. 
tions of the population are to holcl this status, intensifying the need 
for ameliorative social policies and programs (N^ugarten and Moore, 
19S8) , It is especially -important that such steps are implemented 
effectively in time to accommodate the aging of the huge postwar co- 
hort, from^hose transition througk adolescfence to adult status the 
nation has^not yet recovered. . * 

' :^ For these reasons, then, aging persons -have been designated a • 
^target population in the present study. HoVeyer, it is expectedi|that 
while the content of many adaptation^problems will be specific to^ var- 
^ious demographic groups, their sti^^^lre will be cbmmon across groups, 
, The major thesis suggested by^fe^is review ofrthe literatur^,^is,.v V ; 

thay rapid social and technological change "predisposes" elderly geifsons 
to stressfi conditions, A "predisposing social system" is defined 
by Jaco (1970) as one which subjects individuals to a high frequency 
of Stress, where ^Ihrey often are faced with envirqniien'tal demands for 
which their present resource levels are inadequate, ^Suctr-^^a social w 
system would predispose individuals to maladaptive outcomes. In our 
model of adaptation, the amount of sy^em-gene rated stress is a func- 
tion of how feasible apd costly it becomes to maintain a specified 

level of ef f ectivenessA in activities relevant to a role, plus how basic 

) It'. ^ V 

these activities are in relation to vmLe maintJhance, ^. * - 

That conditions o^ raptf social change are, in fact,, predisposjiiig « 
:for most persons--has bean suggested by many sources, Durkhefti (19^'K' ^ 
-If fi^itl, example, link(&d anotnic suicide to conditions, of normlessness bcciir- . 
ring during times of jjp).id economic change. More recent stfad^^^^have 
sho^ significant associations between psychiatric impairment and 
"changes in the respondent ' s^social field » ".^particularly those, involv- 
ing social disintegration, role dissolution, and decrease in control 
over life events (Myers et al,,/1971; Smith, 1971; Srole, 1956; Jaco, » 
1970) > Final]«^ ven physical health hafi^been negatively ^.nfluencedr 



"During the period of rapicj cultural change in the western world In /' . 
recent years, it often has been suggested that the upsurge of degenera- 
tive illnesses is related to cultural and social factors" (Caudill, 
1958). Such conditions, however, have special effects on aging persons 

It can concluded tlmt current conditions of rapid change re- 
sult in environmenta^ deman^ that threaten the a3aptive capacities of 
older persons, particulary phen these processes are deciasgjnental in 
natui:e . Moreover, among older persons, the ability to influence the 
incidence of environmental demands is reduced. Thus, the present syste 
is highly predisposing ^or the aging population. 



ROLE RELEVANT KNOWLEDGE AND RESOURCES > ® 

^ Tj:ie model* of adaptation identifies role-felevant knowledge and * 

resources as in^r^ant determinants of the level* of performance, that 

can be achieved by -role itncumbents'. The most prevalent assumption re- 

garding older persons is that they tend to suffer reduced competence, 

because of the "natural" effect of aging (Lawton, 1973; Gottesman et al 

1973; ^eugarten; 1968). Because . this assumption, which we think to bfe 

largely erroneous, has Jjiportant implications for the kinds of educa- 

' ill. 
tional interventions ultimately regarded as feasible, a review of the 

response capi^llrxlitles of ^aginjg persons is worthwhile. 

Recent studies of the .effect^[veness of aging persons in dealing 

witl) information^ have corisifeten^tlj^ f Q,und adverse agie effects in the 

performance of many types of pacTed tasks (Eisdorfer et al., 19^63;, 

Eisdorfer, 1968; Canestrari', 1962; Arenberg, 1965; Molfge and Hultsch, 

1971; Birren, 19^0; Botwinick, 1965; Riegel, 1965; Jarvlk and Cohen, 

1973). Birren* s 1970' overvjLew of experimental gerontology emphasizes 

that "slowness of behavial^ is th^ independent variable* th'at sets limits 

for the dlder person in -fuch processes , as memory, perception, and » 

problem-solying." TheMt limiw^fe^^^to be primarily psychomotor in 

' "^ ■ ' . , ^ ■ »■ 

nat:|j^e rather than cognitive — not reflecting an incapacity to remember, 

X^i^tny arid problem-solve, b\it rather an ina'feility to deal witb perform- 

ance conditions (conditions* surrounding stimulus presentation and're- 



sponse requirements) . Although pacing of inputs affects s^^'^qua^ of 
Information processing across^ ^age groups, pacing of responses is seen 
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as critical in- the ,pet)formance of folder persons. In .rapid response 
situations, aging persons make significantly more errors in a variety 
of cogni-tive tasks tham^oynger persons; similarly, increasing time to 
respond or leaving^^ponse time open-ended benefits older. j^pondents 
far more th^^n younger ones (Arenbergji 1973; Jarvik and Cohen! ' 1973) . 
Attention and memory span comp|!ise another area. irj.. whiph . system- 




(Thompson and Marsch, 1973; Talland, 1965; Craik, 1968),. 
soon as i.^uts for a cognitive task exceed the spjan of immediate memory 
• (i.e.',^exceed- approximately 7 bits of information) , performance of 
older subjects shows af decline relative to that of younger subjects, 
and the discrepancy incir^ses^'iirith the number of inputs. A series of 
•experimental investigations (reviewed in Arenberg, 1973) converge on 
the conclusion that age deficits do not tesult from registration dif- 
ficulties alone, or from storage and retrieval difficulties alone, but 
rather from attempts to perform both sets of operations together. When 
.responses^ are required Cro^i older persons, .additional information tends 
ttf inhibit search" arid retrieval of problem- related 'material once the 
domain of immediate memory has been exceeded. 

A third area of investigation concerns results of standardized 
intelligence testing. It has been established that elderlyi|wBrsons do > 
less well than^ younger persons (i.e., persons age .50 or below) ; however ,^ 
both the interpretation and significance of these findings are problem- 
1^' (Kimmel,*1974; Rhudick, 1963). Most studies (e.g.,. Pierce, 1967) 
lat^ performance on intelligence tests is very'str9ngly coi;related. 
^^^iivel of . education . ' Attempts. 'to break down factors contributige 
to declines in scores on intfeiligence\ tests have yielded remarkaB^V'^^ 
. '*q: consistent re'suitsT^^tSwerea tStal te^t scor^pRire associated wiitb 
i| ' "performance*' subtests, that is, tests that require manipulation of ^ 
. materials such as object aJlembly or digit-symbol ^^s;rf.tution (e.g.^, 
g^. Kimmel, 1974; Rhudick, 1963; Biri^en,^ 1964) . In coirfja^t, verbal and 
* quantitative subtest scores^ remain unimpaired. W]:itersNepectflate that- 
^the time honsiirczints on$ . manipuTa t pirobrein-sb lvTng^~t^k^ ^ar e respon-~ 
feible f4JX the* decline ojf performance -sub'tests, because they have ^ ' 




determined that aging persons require more time and slower pacing for 
such responses;. Bi^t by and large, the consensus frorn^research sources 
is that the alleged decline in intellectual functioning in older per- \ 
sons is primarily attrib)^;table* to limited education, ecorio^llic plight , — 
poor healtfi, and social isolation, rajf her ^ than to variables intrlnsi- 
cally related td ,age CEisdorfer and Lawton, 1973; Baltes. and Lat)ouvie, 
1973; Gottesman et al. , ^97.3; Pierce, 1967)\ 

Another important f actoVaff ecting intellectual functioning is 
flexibility. The eld*ly often are th^^ught t#^have become jpre rigid - 
as they age'; but an extensive re||^ew of stifdies of^^lexibj^ity/rigidity ^ 
finds resultj^to be ^^f^jf'^ inconclusive and inconsistent: There is no 
clear evidence that older people are eithejr more rigid or more conform- 
ing than^younger ones (Bennett and Bckman, 1973), Meanwhile evidence 
from studies conducted by'^Gurland (1#73) and Lo^thal and Chiriboga 
(1973) indicates that- obsessive or compulsive persons rigidly adhering 
to'old routines actually may fare- better during such role-rloss periods 
as retirement- Besides flexibility, huitierou^ ot^jer socioemotional X 
variables have received attention, although none ha^ th^ face validity 
of flexibility as a predicltor ^of adaptiveness to change. 

third personal quality related to ^es^Tse capability among 
aging persons is physical health, physical well-being, clearly is an 
itijpor«&it. resource r^elative to adaptability, and has ajso been impli- 
cated fn ^tMies. of •bognitiv^ resources (KimmeJ, 1974 ;^ Pierce , U967 ; . 
^iark and ^"Anderson, 1967). A Review of. the physical ' 'parameters of ^ . . 
aging^would 'go well beyon^i the scope of the present investigation, .aln:^,^^, 
though there is a plethora of research ih that area (e.g«, Birren rtFal^ 
1963). #rom the viewpoint of this investigation,^ a major effect, of iT 
recent technological cliange has been the extension of the nomval life 
span, resultingyM^^ larger populatibh 5f a^itig persons XKimmel, 

1974; Comfort, i96«^^ j Such persons are more Susceptible td^mpa^^ 
conditions^ -and the overwhelming majority of them have one or more 
chronic illnesses (Troll, -1971; KreKl, 1^^). 

' However, it i*s generally concluded that, the effect of changes in 
health status on' functioning apong the elderly is seriously over- , 
estimated—the performance of the elderly ^mor^ constricted by- ^ 



societal, limi tat iri^ns, and andtjrclemand,. »o that activities tend to fall 
far short-. (sf physical! capability; (GotteS^an et al-." ' 1973) ,^ It is this ' 
very c4.rci4m:^tanjce-;--a growing population of aging persons* undergoing a 
ser^jaFof s0.^ia^^ role losses so tl^at resources exceed opportunities . 
foiK^)^ is responsiiblfe for a large share of adaptive 

dif f ilfeB^li^i^s. In the language of our model of adaptation, we have here 
an exogenously imposed restriction in the elements 'of role tre^fertoires 
and the consequent decrease in individual satisfaction,' 

^ Attention to 'personal resources among aging persons has yielded 
no ^set of severe impairments infcriri^ic tbv^he elder status. Rather, 
our^review suggests that ji^-;^ngh.p;.er^ are in p^^iiviaap^^^ • 
adapting successfully tt:^^xit^^rary change; ther^^'are^^ to 
bridgeabl^': differences [mtk^^ ^ them and young^t cohorts. In fact; it 
begins to. seem that i^jMjj^^^d' differences in. social-and environmeV^tal 



opportunities could^p^^^Kiajo^ part in. adaptability . Thus, it will 
be^ advantageous nbV?^.wM^ social resources among the aged. 



SOCIAL ASSETS 



Income 




For most wage'earners, the transition from work to retirement has 
been completed by age 65, .a transition fj^equent'ly associated with a 
precipitou^. decline 'in^money ^income. It has been estimated that one-' 
third of the aged have incomes below poverty lines (Yourlg, 1974; Watkins, 
1?72; Troll, 1971; Pelcovits, 1971). Further, data from the 1960s show 
A^hat individual "incomes of the elderl,y are depressed in comparison with 
tih^se of younger individual^ (e.g.^ me<ii an, family income for a family 
whoke head is 65 or older is only 46 percent, of the median ^family Income, 
for , families, headed by younger persons); the data also indicalte that 
thi« iiicome discrepancy be6jj|en thiJ* elderly and nonelderly is increas- 
ing (B'rmiman, 1967 ^ BUeiness: Week y 1971). . 7^* 



Aggrkvatiihg this situatiibn Us the increased per capita cSutput,* 



associated'^with rapid: technological chang§,^^hich gives rise to a secu- 
lat decline in the vela^iye incomes of retired persons " (Bwsiness Jv^eefe, • 
1971), Inflation further exacerbates the plight of those living ^n ' 



